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NOTATION. 

Adopted  October  23rd,  1890. 

Resolved,  that  in  the  presentation  of  papers  the  Symbols  of  the  Text-Book  of 
the  Institute  of  Actuaries,  with  the  additions  noted  below,  be  followed  when 
convenient,  and  that  in  any  event  the  use  of  such  symbols  in  other  senses  be 
avoided  ;  that  the  letters  denoting  commutation  columns,  according  to  the  system 
of  Dr.  Farr,  customarily  followed  by  American  Actuaries,  be  printed  in  plain 
"full-face"  type  ;  and  that  otherwise  there  be  entire  liberty  as  regards  notation, 

,     dx Cx 

1:k       / 1      I     •  \  ^X 

»^  =  i7TI^i  +  ^)  =  d;T1- 

S  =  Sum  insured. 

jBr=  Cost  of  insurance  =  q  ( »S'  —  V). 

n  =  Single  premiimi  (alternative  for  A). 


The   following  notation  for  the  discounted  value  of  the  future  profits  from 
mortality  was  recommended  for  adoption  May  21st,  1908. 

G^  =  the  present  value  at  date  of  issue  of  the  assumed  mortality  gains  on  a  Single 
Premium  Whole  Life  Insurance  of  1  issued  at  age  x. 

G^  ;n  =  the  value  at  the  beginning  of  the  second  policy  year  of  the  assumed  mor- 
tality gains  on  a  Single  Premium  Endowment  Insurance  of  1  for   n 
years  issued  at  age  x. 
^^  =  the  present  value  at  date  of  issue  of  the  assumed  mortality  gains  on  a 
Limited  Payment  Life  Insurance  of  1  issued  at  age  x  by  ti  annual  pay- 
ments. 

^^^  =  the  value  at  the  beginning  of  the  second  policy  year  of  the  assumed 
mortality  gains  on  an  Annual  Premium  Terra  Insurance  of  1  for  n  years 
issued  at  age  x. 
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MAY  6TH  AND   7th,   1909. 


Address   of   the   President,  John   K.    Gore 
Is  Human  Life  Lengthening? 


The  lengthening  of  human  life  is  a  subject  that  has  of  late  been 
brought  very  prominently  before  the  public.  The  matter  is  one 
of  such  great  importance  that  it  seems  worth  while  to  devote  a 
part  of  our  time  to-day  to  some  of  its  phases. 

The  literature  of  all  nations  and  times  reflects  the  always  active 
dread  of  death  and  the  longing  for  length  of  days.  The  search 
for  the  "  philosopher's  stone  "  and  the  preparation  and  use  of  vari- 
ous elixirs  of  life  testify  to  the  intense  interest  in  the  subject  in  the 
centuries  gone  by.  The  interest  is  no  less  intense  to-day,  although 
the  methods  adopted  may  be  more  rational.  It  is  more  to  our 
purpose,  however,  to  consider,  not  the  narrow  struggle  of  the 
individual  for  the  prolongation  of  his  own  life,  but  the  broader 
question  as  to  the  average  length  of  human  life  in  general. 

There  is  evidence  that  for  more  than  two  hundred  years  at  least 
there  has  been  in  Europe  and  America  a  more  or  less  continuous 
increase  in  the  mean  duration  of  human  life.  While  it  is  true  that 
not  until  the  last  half  century  have  statistics  of  the  general  popu- 
lation been  kept  with  any  approximation  to  accuracy,  there  have 
been  certain  communities  where  the  number  of  annual  deaths  have 
been  recorded  for  long  periods  and  where  such  slight  changes  in 
methods  seem  to  have  been  made  that  the  indicated  decrease  in 
the  death-rate  from  one  century  to  another  would  appear  to  be  real. 
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2  PRESIDENTIAL  ADDBESS. 

An  illustration  of  such  a  community  is  the  city  of  Geneva, 
Switzerland.  Excepting  only  a  few  years  between  1556  and  1576, 
that  city  has  kept  a  record  of  births,  marriages  and  deaths  since 
1551.  The  population  also  is  known  to  a  fair  degree  of  approxi- 
mation. ^^^lilo  the  data  may  be  defective,  the  same  methods  of 
obtaining  them  were  apparently  continued  for  long  periods,  and 
if  we  include  twenty,  thirty  or  more  years  in  a  group  we  notice  a 
gradual  and  almost  continuous  decrease  in  the  rate  of  death. 

The  data  for  Geneva  were  tabulated  successively  by  Messrs. 
Cramer,  Odier  and  Mallet,  being  brought  down  to  the  year  1833. 
M.  Mallet  arranged  his  tables  by  centuries,  that  for  the  sixteenth 
century  covering  about  fifty  years,  and  for  the  nineteenth  century 
but  thirty-three  years.  The  figures  are  most  interesting,  being 
divided  into  age  groups.  As  compared  with  the  fifty  years  of  the 
sixteenth  century  the  death-rate  for  the  seventeenth  century  shows 
a  decrease  of  one-fifth  for  ages  naught  to  fifty,  a  decrease  of  one- 
fourth  for  ages  fifty-one  to  sixty,  a  decrease  of  one-eighth  for  ages 
sixty-one  to  seventy  and  a  decrease  of  one-fiftieth  for  ages  seventy- 
one  to  eighty.  Tor  ages  eighty-one  to  ninety  an  increase  of  one- 
seventeenth  is  shown.  Comparing  the  eighteenth  century  with 
the  sixteenth  we  find  a  decrease  of  two-fifths  for  ages  naught  to 
fifty,  a  decrease  of  one-third  for  ages  fifty-one  to  sixty,  a  decrease 
of  one-sixth  for  ages  sixty-one  to  seventy  and  a  decrease  of  one- 
twenty-fifth  for  ages  seventy-one  to  eighty.  Ages  eighty-one  to 
ninety  show  an  increase  of  one-ninth  in  the  death-rate.  The  figures 
for  the  thirty-three  years  of  the  nineteenth  century  show  a  de- 
crease of  one-half  in  the  death-rate  as  compared  with  those  of  the 
sixteenth  century  for  ages  naught  to  fifty,  a  decrease  of  one-third 
for  ages  fifty-one  to  sixty,  one-sixth  for  ages  sixty-one  to  seventy 
and  one-thirty-third  for  ages  seven ty-onre  to  eighty.  For  ages 
eighty-one  to  ninety  the  increase  in  the  death-rate  has  grown  to 
one-eighth.  Moreover,  a  comparison  of  the  tabulated  data  of  the 
eighteenth  and  nineteenth  centuries  indicates  that  at  all  ages  above 
sixty  there  was  an  actual  increase  in  the  rate  of  death. 

While,  as  I  have  stated  before,  these  records  of  the  city  of 
Geneva  arc  no  doubt  inaccurate,  the  general  tendency  of  the 
death-rates  shown,  especially  when  we  take  into  account  other 
inde}>endont  data,  may  be  regarded  as  significant.  A  number  of 
European  cities  have  kept  similar  records,  though  not  for  so  long 
a  time  as  Geneva,  and  the  indications  are  that  over  considerable 
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periods  there  has  generally  been  a  decrease  in  the  rate  of  mortality. 
Even  though  all  these  data  and  the  records  of  various  European 
countries  do  not  of  themselves  seem  reliable  enough  to  make  us 
certain  that  there  has  been  a  more  or  less  irregular  decrease  in 
the  rate  of  mortality  for  the  last  two  centuries,  our  knowledge  of 
general  conditions  during  this  period  adds  to  the  probability  of 
such  decrease.  We  know  that  the  frequency  and  severity  of  great 
epidemics  have  diminished,  that  medical  science  has  developed  and 
that  hygienic  and  sanitary  conditions  have  improved.  If,  however, 
there  is  some  little  doubt  as  to  the  increase  in  the  mean  duration  of 
life  during  the  eighteenth  century,  it  almost  disappears  if  we  limit 
our  consideration  to  the  nineteenth  century,  while  if  we  include 
only  the  last  fifty  years  we  have  practical  certainty. 

During  this  last  period  there  has  been  a  very  decided  decrease  in 
the  general  death-rate.  From  Mr.  S.  G.  Warner's  paper  "  On  the 
Improvement  in  Longevity  during  the  Nineteenth  Century  "  in  the 
Transactions  of  the  Fourth  International  Congress  of  Actuaries, 
we  derive  the  following  approximate  death-rates  for  England  and 
Wales:  1850-75  twenty-two,  1876-85  twenty,  1886-95  nineteen, 
1896-1900  eighteen.  The  death-rate  for  the  Netherlands,  deduced 
from  the  joint  paper  by  Messrs.  Paraira  and  Landre,  in  the  same 
volume,  is,  approximately,  as  follows:  1850-59  twenty-eight,  1870- 
79  twenty-five,  1890-99  twenty-one. 

In  the  United  States  we  have  no  satisfactory  data  for  the 
country  at  large,  but  there  are  available  for  the  years  1851-1901 
the  gross  death-rates  of  from  seven  to  thirteen  of  our  largest  cities, 
which  may  be  assumed  to  indicate  the  general  trend  of  this 
country's  mortality  rate  for  the  period.  Dividing  the  half  century 
into  four  parts  we  obtain  the  following: 


Years 


Death-rate 
per  1,000 

1851-1863 28 

1864-1875 25 

1876-1888 23 

1889-1901 21 

The  reported  death-rates  of  the  other  countries  of  Europe  and 
the  death-rate  of  Canada  show  the   same  general  tendency. 

There  seems  then  to  be  no  reason  for  doubt  that  during  the 
last  fifty  years  there  has  been  a  marked  increase  in  the  mean  dura- 
tion of  human  life  both  in  America  and  Europe.     A  larger  and 
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larger  percentage  of  persons  live  up  to  and  through  the  repro- 
ductive and  productive  periods  of  life.  Disregarding,  if  we  will, 
the  sentimental  and  humanitarian  sides  of  the  question,  we  must 
nevertheless  appreciate  the  tremendous  economic  value  of  this  great 
addition  to  the  producing  years  of  community  life. 

jSTor  apparently  has  the  end  yet  been  reached.  Thousands  upon 
thousands  of  preventable  deaths  still  occur  every  year.  Although 
since  1871  the  number  of  deaths  from  tuberculosis  in  our 
northern  cities  has  been  reduced  from  more  than  thirty  per 
ten-thousand  of  population  to  twent}^,  it  is  probable  that  there 
will  be  a  further  considerable  reduction  in  the  rate.  During  the 
same  period  the  rate  from  typhoid  fever  has  decreased  from  five 
per  ten-thousand  to  three.  This  cause  of  death  should  eventually 
be  almost  eliminated.  Other  diseases  and  causes  of  death  have 
apparently  increased  in  activity  during  the  last  thirt}^  or  forty 
years,  in  spite  of  the  improvement  in  the  general  mortality  rate. 
The  rates  from  heart  disease,  cancer,  urinary  diseases  and  suicide 
are  more  than  fifty  per  cent,  higher  than  thirty  years  ago. 

Too  much  cannot  be  said  in  praise  of  the  present  national  and 
international  movement  against  tuberculosis.  The  remarkable  in- 
terest already  aroused  among  all  classes  of  people  is  evidence  that 
much  will  be  accomplished  in  this  direction.  The  Committee  of 
One  Hundred  on  National  Health  of  the  American  Association  for 
the  Advancement  of  Science,  also  gives  promise  of  being  an  im- 
portant factor  in  promoting  public  health  and  thus  reducing  the 
amount  of  preventable  siclmess  and  preventable  death.  Never 
before  have  our  state  and  municipal  governments  and  even  the 
national  Congress  been  as  active  in  safeguarding  the  public  health 
and  in  enforcing  sanitary  restrictions.  Never  before  have  the 
people  themselves  taken  as  much  interest  in  the  ordinary  laws 
of  health. 

Hopeful  as  are  the  signs  of  the  times  in  regard  to  the  general 
improvement  in  health  and  vitality — and  we  have  good  reason  to 
be  optimistic  in  this  respect — it  cannot  help  matters  to  expect  and 
predict  radical  changes  in  conditions  immediately  or  in  the  very 
near  future.  Some  public  speakers  and  writers  are  occasionally 
carried  away  by  their  enthusiasm  on  this  subject.  Extravagant 
statements  are  made  which,  when  they  fail  to  be  substantiated, 
will  tend  to  discourage  efforts  toward  future  progress.  For  ex- 
ample, it  has  l)een  said  that  if  we  should  apply  our  existing  knowl- 
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edge  of  hygiene  to  living  conditions,  the  death-rate  might  be  cut 
in  half.  If  every  human  being  old  enough  to  think  should  have  a 
knowledge  of  hygiene  as  it  is  set  forth  to-day  in  the  text  books, 
and  if  every  such  human  being  had  the  opportunity  and  the 
strength  of  character  always  to  apply  that  Imowledge  to  his  own 
living  and  did  so  apply  it,  no  man  could  know  in  advance  whether 
or  not  the  death-rate  would  be  cut  in  half.  I  venture  the  opinion 
that  the  majority  of  those  who  have  made  a  study  of  population 
mortality  statistics  would  disagree  with  the  statement.  When  all 
of  us  always  apply  our  knowledge  of  hygiene  to  all  of  our  living 
conditions,  then  will  the  millenium  have  come  indeed. 

The  example  just  given  illustrates  a  side  of  the  question  that 
will  always  baffle  those  who  attempt  to  reduce  the  death-rate  of 
the  future  to  actual  figures.  Allowance  must  always  be  made  for 
the  personal  equation,  of  which  we  hear  so  much.  Deaths  and 
hereditary  ills  due  to  drunkenness,  heart  disease  due  to  overwork  or 
worry,  urinary  diseases  caused  by  vicious  habits,  accidents  resulting 
from  carelessness,  suicide — all  of  these  have  been  and  are  important 
factors  and  will  continue  to  be. 

A  well  known  American  clergyman  in  a  recent  address  on  psy- 
chotherapy is  reported  to  have  said,  "  The  average  of  longevity 
has  increased  seven  years  in  the  last  ten  years,  since  man  has  learned 
to  exercise  common  sense  in  eating,  drinking  and  in  other  acts  of 
life."  Such  a  statement  is  manifestly  a  gross  exaggeration. 
During  the  last  half  of  the  nineteenth  century  the  mean  duration 
of  life  in  the  United  States  was  increased  perhaps  ten  or  twelve 
years.  Seven  or  eight  of  these  added  years  were  due  to  the  lower 
death-rate  at  ages  naught  to  five.  It  is  probable  that  to  add 
another  ten  years  to  human  life  three  or  four  times  as  much  im- 
provement in  conditions  would  be  needed  as  was  made  during  those 
fifty  years.  Moreover,  to  lengthen  life  still  another  ten  years, 
the  improving  factors  must  be  increased  perhaps  a  dozen  times 
in  eifectiveness.  For  we  must  remember  that  with  all  the  increase 
in  the  total  number  of  years  lived  by  the  persons  born  into  the 
world,  there  is  no  proof  of  any  lengthening  of  the  extreme  span 
of  life;  and  the  more  the  mean  duration  of  life  is  increased  the 
nearer  are  the  survivors  brought  to  the  period  beyond  which  they 
cannot  apparently  pass. 

As  already  demonstrated  by  writers  on  the  subject  of  longevity, 
the  improvement  is  due  to  a  very  great  decrease  in  the  death-rate  at 
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infantile  ages,  and  to  a  small  decrease  at  the  other  ages  up  to  middle 
life.  From  ages  fifty  to  eighty  either  the  decrease  has  been  very 
small  or  there  has  been  an  actual  increase.  Eeferring  again  to  the 
paper  by  Mr.  S.  G.  Warner,  on  the  improvement  in  longevity  in 
England  and  Wales,  we  find  that  after  noting  the  improvement  in 
vitality  at  the  younger  and  early  middle  ages,  he  says,  "  After  this, 
however,  the  spell  is  broken.  We  come  to  periods  for  which  the 
ratios,  male  and  female,  keep,  on  the  whole,  throughout  the  table, 
at  about  the  same  level;  and  from  these  in  turn  we  pass,  at  the 
later  epochs  of  life,  to  records  which  tell  a  story  of  retrogression 
rather  than  of  advance  in  vitality."  Mr.  Warner  illustrates  this 
last  statement  by  data  from  equidistant  years,  1840,  1870  and  1900. 
He  shows  that  while  the  average  age  at  death  for  all  years  in- 
creased from  twenty-eight  in  1840  to  thirty  in  1870  and  to  thirty- 
five  in  1900,  if  ages  naught  to  fifty-four  are  excluded,  the  average 
age  at  death  actually  decreased  from  72.6  in  1840  to  71.6  in 
1870  and  to  71.2  in  1900. 

In  the  paper  by  Messrs.  Paraira  and  Landre,  concerning  the 
mortality  rate  in  the  Netherlands,  the  data  are  not  given  in  the 
same  form  as  in  Mr.  Warner's  paper,  but  from  the  tables  showing 
the  expectation  of  life  for  the  five  ten-year  periods,  from  1850  to 
1899,  the  following  averages  by  age  groups  are  obtained: 

Ages 
80-84 
85-89 
90-94 
9&-97 

While  there  is  an  increase  in  expectation  at  age  group  80-84, 
each  of  the  higher  age  groups  shows  a  decrease. 

In  the  United  States  we  have  data  by  age  groups  and  five  year 
periods  for  certain  large  cities  from  1850  to  1900.  If  we  compare 
the  periods  1850-54  and  1895-1900  (the  last  a  six-year  period) 
we  notice  a  decrease  in  the  death-rate  at  all  age  groups.  As 
1854  was  the  year  of  the  most  fatal  cholera  epidemic  this  country 
has  known,  and  as  the  five-year  period  1850-54  showed  the  high- 
est death-rate  of  the  entire  nineteenth  century,  as  far  as  our  records 
indicate,  a  comparison  between  the  periods  1855-59  and  1895-1900 
would  seem  more  logical.  Such  comparison  shows  a  decrease  in 
the  deatli-rate  at  all  age  groups  from  naught  to  forty-nine  and 
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an  increase  at  all  the  higher  age  groups.  The  mortality  during 
the  years  1855-59  was  still  very  high — much  higher  than  that 
of  the  next  period — but  even  if  we  make  the  comparison  between 
the  years  1860-64  and  1895-1900,  we  still  find  a  decrease  up  to  age 
forty-nine  and  an  increase  at  every  age  group  thereafter. 

It  is  interesting  in  this  connection  to  refer  again  to  the  death- 
rates  by  age  groups  of  the  city  of  Geneva.  As  already  stated, 
there  was  indicated  an  actual  increase  in  the  rate  for  ages  eighty- 
one  to  ninety  from  each  century  to  the  one  following,  and  from  the 
eighteenth  to  the  nineteenth  century  there  was  an  increase  at  each 
age  group  above  sixty. 

Now,  I  am  not  trying  to  prove  that  there  is  to  be  a  continuous 
increase  in  the  death-rate  at  the  older  ages  of  life.  I  do  not  even 
feel  certain  that  such  an  increase  has  been  going  on  continuously 
in  the  past.  The  records  as  to  the  ages  of  very  old  people  have 
always  been  rmreliable,  showing  a  tendency  to  exaggeration,  and 
it  may  be  that  there  has  been  a  gradual  change  toward  accuracy 
in  this  respect.  If  so,  the  apparent  increase  in  the  rate  of  mor- 
tality would  be  misleading.  What  I  do  claim,  however,  is  that  thus 
far  in  the  history  of  the  human  race  there  is  no  evidence  from  mor- 
tality statistics  that  the  extreme  length  of  life  is  increasing  or 
will  increase  to  any  appreciable  extent. 

An  article  in  a  recent  number  of  one  of  our  insurance  papers 
contains   the   following   interesting   statement : 

"  If  the  data  were  at  hand  to  construct  the  table  at  higher  ages 
with  great  precision,  a  careful  study  of  the  combined  effect  of 
tuberculosis  and  other  preventable  diseases  would  probably  show 
that  under  more  favorable  circumstances,  with  these  diseases  elimi- 
nated, the  limiting  age  of  man  could  be  extended  to  one  hundred 
and  fifty  years  and  even  higher.  In  other  words,  it  is  not  un- 
likely that  the  limiting  age  of  man  lies  somewhere  near  one 
himdred  and  fifty,  and  that  he  is  now  prevented  from  attaining 
this  age  by  the  presence  of  a  multitude  of  factors  which  are  coming 
to  be  recognized  as  preventable.  By  this  increase  in  the  period 
of  longevity  it  must  be  understood,  of  course,  that  the  decline  in 
the  vital  forces  does  not  begin  until  a  much  later  time  in  life 
than  under  present  conditions,  that  both  mental  and  physical  vigor 
may  normally  continue  until  long  after  age  one  hundred  has  been 
passed,  and  that  the  period  which  now  corresponds  to  the  wealmess 
and  senility  of  old  age  should  not  arrive  under  ideal  conditions 
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until  after  age  one  hundred  and  twenty-five.  The  general  effect 
would  be  to  appreciably  raise  the  whole  latter  end  of  the  curve  of 
survival,  causing  it  to  touch  at  one  hundred  and  fifty  instead  of 
one  hundred,  as  now,  and  to  add  from  fifteen  to  twenty-five  years 
to  the  average  lifetime  of  the  whole  race." 

Many  of  you  have  read  the  scholarly  work  "  On  Centenarians  " 
by  Mr.  T.  E.  Young,  former  President  of  the  Institute  of  Actu- 
aries. If  any  have  not,  I  would  advise  you  by  all  means  to  read 
it.  The  evidence  brought  together  by  Mr.  Young  is  overwhelming 
that  the  well  Imown  cases  of  individuals  commonly  believed  to  have 
lived  a  century  and  a  quarter  and  even  much  longer  have  not  in 
any  instance  been  verified.  In  fact,  after  a  most  thorough  and 
painstaking  investigation  the  author  did  not  find  that  a  hundred 
and  ten  years  had  been  indisputably  attained  by  any  individual 
considered. 

It  is  a  fact  that  many,  if  not  most,  of  those  who  approach  or  pass 
the  century  mark  die  of  "  old  age,"  or  what  the  physiologists  call 
a  really  natural  death.  Tliese  individuals  represent  from  the 
standpoint  of  longevity  the  most  select  of  their  generation.  Is  it 
to  be  supposed  that  if  "  tuberculosis  and  other  preventable  diseases  " 
had  been  eliminated  from  human  experience  these  centenarians 
would  have  lived  another  fifty  years?  If  there  is  no  such  hope 
for  them,  what  possible  chance  can  there  be  for  the  rest  of  us,  less 
strongly  constituted  and  with  less  tenacity  of  life? 

It  may  be  that  we  are  on  the  eve  of  such  a  great  change  in  the 
conditions,  environment  and  constitution  of  the  human  race  that 
life  will  be  indefinitely  prolonged.  It  may  be  that  Metchnikoff's 
lactic  acid  will  postpone  old  age  thirty  or  forty  years  and  relegate 
the  three  score  and  ten  of  the  Psalmist  to  early  middle  life. 
Material  evidence  of  this,  however,  is  as  yet  lacking. 

What  we  do  know  is  that  millions  of  productive  years  of  living 
have  been  given  to  our  people.  Increasing  Icnowledge  on  the  part 
of  the  individual,  action  by  the  state  and  the  unselfish,  intelligent 
cooperation  of  societies  and  organizations  for  promoting  health  are 
accomplishing  far  more  than  the  more  forcing  along  of  a  compara- 
tively few  lives  for  another  doubtful  half  century.  They  are  con- 
stantly decreasing  the  sum  of  human  suffering  and  disease  and 
increasing  the  sum  of  human  happiness  and  health.  They  are 
making  life  more  and  more  worth  living. 


TWENTIETH   ANNIVERSARY 


PAPERS  AND   REMARKS  BY   CHARTER  MEMBERS 


Introductory  Note 

The  Spring  Meeting  of  1909  celebrated  the  Twentieth  Anni- 
versary of  the  founding  of  the  Actuarial  Society  of'  America. 
The  session  of  Thursday  afternoon  was  devoted  to  papers  by  the 
surviving  Officers  and  Members  of  the  Council;,  and  to  papers 
and  remarks  by  other  Charter  Members^,  all  upon  topics  relating 
to  the  Society  in  its  past,  present  and  probable  future  activities. 
The  members  of  the  first  Board  of  Officers  and  of  the  first  Council 
— Mr.  D.  P.  Fackler  who  was  First  Vice-President,  Mr.  St.  John 
who  was  Second  Vice-President,  and  Mr.  Ireland  and  Mr.  McClin- 
tock  who  were  Members  of  the  Council — were  asked  to  give  papers 
upon  specified  topics :  all  responded  except  Mr.  St.  John  who  was 
prevented  by  illness. 
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The  Formation  of  the  Actuarial  Society 


DAVID   PARKS   FACKLEB 


The  story  of  the  founding  of  the  Societ}^  has  been  told  at  least 
once  before  this,  but,  as  nothing  was  printed  in  our  Transactions 
and  the  membership  has  nearly  doubled  since  the  last  recital,  it  is 
believed  that  the  details  will  interest  very  many. 

It  may  appear  strange  that  life  insurance  should  have  been 
in  existence  in  this  country  for  nearly  fifty  years  before  an  actuarial 
society  was  formed,  while  in  England  the  Institute  had  been 
founded  as  early  as  1848,  or  more  than  forty  years  before  our 
Society.  The  reasons  were  various :  on  the  one  hand  the  problems 
for  actuaries  in  this  country  inside  of  the  insurance  companies 
were  generally  very  simple  until  after  1860,  and  on  the  other  hand, 
outside  of  the  companies  there  was  scarcely  any  actuarial  work 
at  all,  while  in  Great  Britain  there  was  considerable  demand  for 
calculations  connected  with  entailed  estates,  joint  or  survivorship 
annuities,  etc.  It  was  not  until  our  companies  began  to  issue 
policies  more  complex  than  the  old-fashioned  life  or  term  policies 
that  much  need  for  trained  actuaries  was  felt  on  this  Continent. 

Thirty  years  ago  hardly  anybody  knew  how  much  mathematical 
knowledge  and  business  experience  were  required  for  the  proper 
guidance  of  a  life  insurance  company.  As  to  the  special  functions 
of  an  actuary  the  public  mind  was  utterly  blank,  as  was  aptly  por- 
trayed in  that  burlesque  of  life  insurance-  entitled  The  Canteen 
Papers,  in  which  one  of  the  characters  in  the  story  tells  his  con- 
freres that  the  projected  "  Canteen  Grocery "  company  should 
have  an  actuary,  and  they  immediately  ask,  "What  in  thunder  is 
an  actuary?"  This  general  ignorance  extended  in  some  degree 
even  among  life  insurance  men,  and  not  a  few  executive  officers 
of  those  days  were  inclined  to  regard  their  actuary's  opinion  on 
many  vital  matters  as  of  little  importance  compared  with  their 
own  preconceived  ideas. 

This  state  of  affairs  led  to  one  of  the  most  remarkable  illustra- 
tions of  the  provcrl) — "a  little  knowledge  is  a  dangerous  thing." 
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When  the  public  began  to  understand  that  there  was  some  science 
connected  with  life  insurance,  scores  of  pretenders  appeared  all 
over  the  country,  asserting  themselves  to  be  thoroughly  competent 
actuaries,  and  with  some  parade  of  arithmetic  and  algebra, 
succeeded  in  gulling  the  public.  Multitudes  of  assessment  and 
cooperative  associations  of  one  form  or  another  sprang  up,  claiming 
to  give  reliable  insurance  for  a  small  fraction  of  the  premiums 
charged  by  the  regular  companies,  which  they  declared  to  be 
swindles :  and  indeed,  looking  backwards,  we  must  confess  there 
was  in  those  days  some  ground  for  dissatisfaction  with  what  was 
known  as  regular  life  insurance; — firstly,  because  owing  to  bad 
laws,  or  to  defective  administration  of  good  laws,  many  regular 
companies  were  needlessly  declared  insolvent,  and  secondly,  because 
some  companies  of  unquestionable  strength  were  illiberally  man- 
aged and  disregarded  many  just  requests  of  the  policyholders. 

Thus  though  most  of  the  companies  were  thoroughly  sound  and 
entirely  liberal  in  their  treatment  of  policyholders,  there  was  an 
appreciable  amount  of  public  discontent,  and,  as  one  man  with  a 
grievance  will  make  more  noise  than  a  hundred  who  are  satisfied, 
superficial  observers  could  easily  suppose  in  those  days  that  life 
insurance  companies  were  in  a  rotten  condition.  In  this  state  of 
affairs,  the  position  of  an  actuary  many  years  ago  was  often  far 
from  pleasant.  There  were  "  fightings  without  and  fears  within ;  " 
on  the  one  hand,  self-styled  actuaries  were  forever  inciting  policy- 
holders to  all  sorts  of  ridiculous  claims,  and  on  the  other  hand, 
within  his  own  company  the  actuary  was  sometimes  compelled  to 
assert  his  proper  place  in  its  councils,  and  not  unfrequently  his 
position  was  rendered  doubly  impleasant  because  his  company  had 
adopted  some  rule  or  method  which  his  own  judgment  condemned, 
but  which  loyalty  required  him  to  defend  as  far  as  practicable. 

A  desire  for  an  actuarial  association  was  felt  for  over  twenty 
years  before  it  was  gratified,  and  several  abortive  attempts  were 
made.  The  first  of  these,  I  believe,  was  about  the  year  1868 
when  several  actuaries  of  New  York  City  met  together  one  evening 
at  the  house  of  Mr.  Sheppard  Homans  to  consider  the  formation 
of  some  sort  of  club  or  society,  and  we  had  a  very  pleasant  meeting, 
but  without  result.  Some  years  after  that  the  editor  of  an  insur- 
ance paper,  at  the  suggestion  of  the  president  of  one  of  the  oldest 
companies,  sent  circular  letters  to  the  actuaries  of  all  the  com- 
panies soliciting  their  opinions  as  to  having  a  society  and  offering 
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his  services  as  secretary.  So  far  as  known  hardly  any  actuaries 
responded,  nearly  all  preferring  not  to  have  an  association  origi- 
nate in  that  way.  Not  long  afterwards  a  Western  man,  of  but 
slight  actuarial  standing,  made  a  similar  effort  by  sending  out 
circulars,  to  which  apparently  no  one  replied. 

Those  who  could  properly  be  called  actuaries  in  those  days  con- 
sidered that  the  proper  time  had  hardly  arrived  to  found  a  society 
satisfactorily.  There  were  too  many  men  officially  or  popularly 
entitled  actuaries  who  were  not  actuaries  in  any  proper  sense  of 
the  word ;  we  could  hardly  form  a  society  without  including  them, 
and  possibly  would  have  to  give  some  of  them  important  positions, 
so  rather  than  have  an  association  which  would  not  be  a  proper 
exponent  of  the  actuarial  profession  we  preferred  to  have  nothing 
at  all.  Among  the  persons  of  deservedly  high  standing  who 
nevertheless  could  not  properly  be  entitled  actuaries  was  Elizur 
Wright,  the  distinguished  Ex-Insurance  Commissioner  of  Massa- 
chusetts, whose  name  will  ever  be  associated  with  American  life 
insurance.  Though  he  was  the  author  of  many  life  insurance 
tables,  he  never  had  any  practical  experience  inside  a  life  insurance 
company.  (These  views  were  stated  by  the  writer  in  an  article 
during  Prof.  Wright's  life,  without  the  loss  of  his  friendship. 
He  died  before  1889.)  Another  similar  case  was  that  of  Prof. 
Bartlett,  Actuary  of  the  Mutual  Life  Insurance  Company,  who 
though  a  fine  mathematician  had  no  practical  knowledge  of  life 
insurance. 

By  the  year  1888,  however,  the  situation  had  changed  in  some 
important  respects.  Mr.  Beers,  who  had  had  the  title  of  Actuary 
of  the  Xew  York  Life  without  actuarial  qualifications,  had  given 
up  his  position  to  Eufus  W.  Weeks,  and  in  the  Mutual  Life  Prof. 
Bartlett  had  been  succeeded  by  Mr.  McClfntock,  so  that  with  Mr. 
Phillips  in  the  Equitable,  the  three  largest  life  insurance  companies 
on  this  continent  at  last  had  as  actuaries  men  who  were  profession- 
ally entitled  to  their  positions  by  many  years  of  practical  actuar- 
ial experience.  In  the  latter  part  of  that  year — 1888 — an  old 
friend  of  Sheppard  Homans  called  on  him  and  urged  that  cir- 
cumstances had  changed  so  as  to  favor  the  formation  of  such  a 
society  as  we  desired,  and  it  was  decided  to  make  the  effort  early 
in  the  following  year.  In  February,  1889,  Mr.  St.  John  of 
Hartford,  in  a  call  at  the  writer's  office,  said:  "Why  can  we  not 
have  an  actuarial  society  ?  "  and  Mr.  McClintock  stated  that  Mr. 
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Hall  had  asked  him  the  same  question  about  that  time,  so  with 
five  of  the  oldest  actuaries  tlms  favorable  it  was  clear  that  the 
time  for  action  had  arrived. 

Circulars,  dated  March  7th,  1889,  were  sent  out  to  all  persons 
having  the  title  of  "  actuary "  in  connection  with  life  insurance 
companies  in  the  United  States  and  Canada.  It  was  agreed  that 
no  one  should  be  addressed  unless  in  the  responsible  charge  of  the 
actuarial  work  of  a  company,  as  we  wished  to  build  on  a  foundation 
composed  of  practical  and  experienced  men.  The  thirty-four  re- 
sponses received  were  so  favorable  that  definite  arrangements  were 
made  for  preliminary  meetings,  and  a  second  circular  was  issued 
on  March  22nd. 

At  that  time  nearly  all  the  actuaries  on  this  Continent  were  per- 
sonally strangers  to  each  other,  and  the  Committee  of  Arrangements 
felt  that  it  was  desirable  to  promote  sociability  by  having  some  good 
feeding  twice  during  the  meetings,  so  it  was  arranged  that  the 
first  assembling  should  be  at  limch  so  that  all  could  become  ac- 
quainted informally  before  proceeding  to  any  kind  of  business. 
To  show  the  good  feeling  on  the  part  of  the  actuaries  of  New  York 
City  the  circular  stated  that  at  the  entertainments  all  coming 
from  out  of  town  would  be  the  guests  of  the  New  York  City 
members. 

It  happened  that  in  the  month  of  April,  during  which  the  meet- 
ings were  to  take  place,  the  people  of  the  United  States  were  to 
celebrate  on  the  29th  and  30th  the  Centennial  of  George  Wash- 
ington's inauguration  as  the  first  President  of  the  United  States, 
at  the  City  of  New  York,  which  in  1789  was  temporarily  the 
capital  of  the  United  States.  On  this  account  it  was  arranged 
that  the  organizing  meetings  should  be  held  on  Thursday  and 
Friday,  the  25th  and  26th  of  April,  which  would  be  before  the 
hotels  became  crowded,  and  would  yet  make  it  practicable,  for 
those  who  might  wish,  to  stay  over  and  see  the  inauguration 
celebration. 

The  hearty  cooperation  of  several  New  York  City  actuaries  con- 
tributed greatly  to  the  success  of  the  meetings.  Mr.  Homans  was 
away  and  could  not  assist  in  the  preparations,  but  substantial  ser- 
vices were  rendered  by  Messrs.  McClintock,  Pierson  and  Weeks. 
As  to  the  latter  it  should  be  said  that  Mr.  Phillips  of  the  Equitable, 
who  became  such  a  hearty  member  of  the  Society,  did  not  appear 
to  respond  very  cordially  to  the  circulars,  and  there  is  reason  to 
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fear  he  would  not  have  attended  the  first  meeting,  had  not  Mr. 
Weeks  taken  him  by  the  arm  and  brought  him  along  with  him, 
so  that  nearly  every  important  life  insurance  company  on  the 
Continent  was  represented  at  the  organization  of  the  Society. 

All  of  the  meetings  and  entertainments  took  place  at  the  old 
Aster  House  opposite  the  Post  Office  in  New  York  City.  At  the 
preliminary  lunch  actuaries  from  nearly  all  over  the  Continent — 
previously  strangers  to  each  other — became  acquainted;  after  that 
a  preliminary  business  meeting  was  held  at  which  the  best  mode 
of  forming  a  society  was  discussed,  and  it  was  decided  to  have 
six  officers,  who  with  five  other  members  should  constitute  a 
Council  to  take  general  charge  of  the  interests  of  the  Society. 
All  exchanged  views  informally  in  perfect  harmony;  after  which 
a  committee  of  seven  was  appointed  to  draft  a  constitution,  and  a 
committee  of  six  to  nominate  men  to  fill  the  offices  already  re- 
ferred to,  both  committees  to  report  on  the  following  morning. 
The  meeting  then  adjourned  at  about  4  o'clock,  to  give  the  com- 
mittees time  to  prepare  their  reports. 

Of  the  hard  and  excellent  work  done  by  the  two  committees 
during  the  remainder  of  the  afternoon  no  permanent  record  was 
made.  The  Committee  on  Organization  could  not  complete  its 
report  within  the  time  allotted  before  dinner,  and  the  latter  had 
to  be  postponed  somewhat.  The  result  was  the  highest  praise  of 
their  work. 

In  the  evening  the  members  met  again  at  dinner  and  it  was 
arranged  that  the  jSTew  York  City  members,  as  the  hosts  of  the 
affair,  should  be  placed  at  every  third  chair,  so  that  those  coming 
from  out  of  town  would  have  a  New  York  City  member  either 
on  one  hand  or  the  other,  which,  of  course,  tended  to  knit  the 
membership  closely  together. 

For  the  benefit  of  those  who  have  not  copies  of  the  first  volume 
of  our  Transactions  it  may  be  interesting  to  state  some  slight 
incidents  of  the  dinner:  for  example,  some  dishes  were  named 
specially  for  the  occasion,  as  "  Filet  de  Boeuf  a  I'Actuaire,"  "  Ice 
Cream  k  la  Tontine,"  "  Premium  Cakes,"  "  Fruit  Eeserves,"  and 
"  Coffee  not  on  the  Contribution  Plan."  The  first  toast  was  "  The 
Time-Tried  System  of  Life  Insurance,  sound  in  principle  and 
correct  in  practice;  may  it  last  until  Death  is  no  more,"  to  which 
Mr.  Homans  and  Mr.  Wright  both  responded  happily  and  in- 
structively.    All  should  read  Mr.  Homans'  excellent  speech — even 


DAVID    PARKS    FACKLER.  15 

those  who  heard  it.  Mr.  Wright  remarked  that  possibly  he  was 
called  on  because  we  desired  to  follow  the  other  courses  with  a 
little  "  quail  on  toast "  knowing  his  infirmity  as  a  speaker.  Some 
of  us  appreciated  the  simile  in  one  way  though  we  did  not  think 
it  applied  to  his  remarks. 

•The  second  toast  was,  "  The  English  Institute  of  Actuaries: 
ivell  have  its  members  iKiid  the  debt  which,  according  to  its 
Baconian  motto,  every  man  owes  to  his  profession/'  To  which 
Mr.  McClintock  and  Mr  Macaulay  responded  with  their  usual 
felicity,  and  were  followed  in  an  entirely  impromptu  address  by 
Mr.  McCabe,  who  emphasized  the  community  of  feeling  between 
all  branches  of  the  Anglo-Saxon  race  by  a  most  touching  reference 
to  some  events  which  had  just  occurred  at  the  island  of  Samoa 
in  the  Pacific  Ocean  during  a  terrible  storm  in  which  men  of  war 
of  both  nations  were  endangered  or  wrecked. 

The  third  toast:  "The  Actuarial  Profession  in  America:  may 
association  aid  and  stimulate  its  raembers  to  earnest,  individual 
ejfort  in  the  interest  of  life  insurance,  and  may  all  both  deserve 
and  maintain  a  high  professional  standing."  Sickness  prevented 
Mr.  St.  John  responding  as  was  intended,  but  his  place  was  ably 
filled  by  Mr.  Miller,  and  he  was  followed  by  Mr.  Clayton  C.  Hall, 
who  among  many  excellent  remarks  introduced  the  quotation — 
"  A  man's  covmtenance  sharpeneth  the  face  of  his  friend."  After 
that  many  informal  remarks  and  addresses  were  made,  both  of  a 
scientific  and  a  convivial  character,  and  it  is  probable  that  all  of 
us  would  find  both  instruction  and  entertainment  in  a  perusal 
of  the  full  accoimt  of  the  dinner  in  the  first  volume  of  our  Trans- 
actions. All  present  were  so  much  interested  that  Mr.  Homans 
had  to  call  attention  to  the  lateness  of  the  hour  and  the  need  of 
a  good  rest  in  order  that  all  should  be  prepared  for  the  important 
business  to  be  taken  up  on  the  following  morning. 

On  Friday  morning,  April  26th,  the  members  met  again  at 
10 :30.  The  Committee  on  Organization  presented  the  draft  of 
the  Constitution  which  had  been  prepared.  A  few  changes  were 
made  and  it  was  immediately  adopted  unanimously.  The  Com- 
mittee on  Nominations  then  reported  and  the  eleven  nominees 
for  officers  and  council  were  unanimously  elected.  Of  the  original 
six  officers  only  two  now  survive,  and  also  only  two  of  the  original 
five  other  members  of  the  Council.  The  original  staff  of  officers 
included  both  a  recording  and  a  corresponding  secretary,  but  it  was 
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soon  found  there  was  no  need  for  both  officers  and  that  it  would 
be  exceedingly  difficult  to  discriminate  between  their  duties,  so 
the  office  of  corresponding  secretary  was  soon  dispensed  with,  thus 
reducing  the  number  of  officers  to  five,  until  later  the  office  of 
"  Editor  of  the  Transactions "  was  established. 

In  the  general  meetings  and  in  the  Committee  on  Organization 
some  attention  was  called  to  the  desirableness  of  having  a  classified 
membership  such  as  we  now  have,  but  few  of  those  present  were 
ready  for  anything  so  elaborate.  It  was  urged  that  unless  we  had 
a  grade  of  partial  membership  many  persons  worthy  of  being 
associates  though  not  quite  up  to  the  highest  grade  of  membership 
would  either  be  excluded  entirely,  or  would  be  admitted  and  thus 
lower  the  standard  which  the  Society  ought  to  establish  for  its 
highest  grade  of  membership.  Three  years  later  the  force  of  these 
considerations  was  so  much  felt  that  the  Society  adopted  a  reso- 
lution to  have  two  classes,  but  a  reconsideration  was  immediately 
moved  and  the  project  remained  in  abeyance  nearly  four  years 
longer,  until  April,  1896. 

In  all  twenty-eight  actuaries  participated  in  the  meetings,  the 
six  who  were  unavoidably  absent  sent  letters  conveying  hearty 
assurances  of  their  good  wishes.  The  successful  outcome  was  very 
largely  due  to  the  tact,  geniality  and  good  judgment  of  Mr. 
Homans  who  presided  throughout,  aided  by  Mr.  Pierson.  Mr. 
Pierson  was  an  ideal  Secretary;  he  kept  the  business  well  in  hand 
and  well  recorded,  and  also  arranged  for  a  certain  amount  of  news- 
paper eclat  which  elevated  the  actuarial  profession  in  the  judgment 
of  the  general  public,  and  caused  us  less  frequently  to  hear  the 
question,  "  What  is  an  actuary  ?  " 

The  second  business-meeting  finished  its  labors  about  noon  of 
April  26th,  and  the  members  of  the  new-bofn  Society  parted  with 
the  happy  consciousness  of  a  good  work  well  done. 
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What  the  Society  Stands  For. 


OSCAR  B.    IRELAND 


According  to  our  Constitution  the  Society  "has  for  its  object 
the  promotion  of  actuarial  science  by  personal  intercourse,  presen- 
tation of  appropriate  papers,  discussion,  and  such  other  methods 
as  may  be  found  desirable,"  and  the  Constitution  also  says  that 
"  no  resolution  expressive  of  opinion  shall  be  entertained  at  any 
meeting ; "  elsewhere  we  are  told  officially,  that  "  the  Society  is 
not  responsible  for  statements  made  or  opinions  expressed  in  the 
articles,  criticisms  and  discussions  published  "  in  the  Transactions, 
and  we  are  further  reminded  that  "  the  work  of  science  is  to  sub- 
stitute facts  for  appearances  and  demonstrations  for  impressions." 
There  is  a  certain  other  Constitution,  ante-dating  ours  and  or- 
dained by  a  larger  body  of  people,  that  was  adopted  "  in  order  to 
form  a  more  perfect  union,  establish  justice,  insure  domestic  tran- 
quillity, provide  for  the  common  defence,  promote  the  general  wel- 
fare and  secure  the  blessings  of  liberty  to  ourselves  and  our 
posterity ;  "  and  I  find  herein  a  good  deal  of  the  same  spirit  as 
that  contained  in  the  above  quoted  precepts  of  the  A.  S.  A. 

Our  Society  certainly  stands  for  union,  for  a  bringing  together 
of  such  of  the  men  who  are  engaged  in,  or  are  contemplating 
actuarial  work,  as  measure  up  to  certain  standards  and  are  willing 
to  abide  by  a  few  certain  rules  and  regulations.  The  "  blessings 
of  liberty  "  are  carefully  guarded  by  the  proviso  that  the  Society, 
as  a  whole,  must  not  express  an  opinion,  and  that  individuals  may 
express  their  own  opinions  without  thereby  committing  their  fellow- 
members  to  the  same.  The  promotion  of  "  the  general  welfare  " 
is  a  prime  object  of  our  organization;  and  we  aim  to  secure  a 
certain  amount  of  "  domestic  tranquillity "  by  not  inviting  into 
the  fold  those  who  have  gone  too  far  in  the  expression  of  what 
may  be  called  heretical  or  anarchistic  opinions  as  to  the  things 
that  lie  at  the  foundation. 

Judged  by  the  present   standards   of  admission,  the   A.   S.   A. 
stands  for  a  high  degree  of  professional  education  both  in  mathe- 
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maties  and  in  the  other  branches  of  actuarial  science,  and  it  is 
on  this  point  that  differences  of  opinion  among  the  members  are 
perhaps  as  marked  as  on  any  matter  connected  with  the  Society's 
life ;  some  of  them  holding  that  we  are  on  the  right  road  and  have 
only  to  go  somewhat  farther  in  the  same  direction,  while  others 
maintain  that  less  rigidity  in  the  requirements  as  to  class-room 
education,  and  more  regard  to  the  practical,  all-around  wisdom  of 
the  life  insurance  office,  would  produce  the  best  results.  It  is  un- 
doubtedly true,  however,  that  the  young  men  who  now  come 
through  the  doors  are  a  credit  to  themselves  and  to  their  instructors. 

One  phase  of  what  the  Society  stands  for  is  shown  by  the 
reasons  that  occasionally  debar  an  applicant  from  the  privilege 
of  being  examined:  the  Council  which  passes  upon  the  names  of 
applicants  for  admission  consists  of  twenty-two  persons,  repre- 
senting many  shades  and  varieties  of  opinion  on  actuarial  matters ; 
they  intend  to  be  fair  and  literal  in  the  consideration  of  all  names 
that  come  before  them,  and  are  ready  to  act  favorably  on  every 
application  when  they  think  that  they  can  do  so  lawfully  and 
without  prejudice  to  the  welfare  of  the  Society,  but  they  are  jealous 
in  their  guardianship  of  this  welfare  and  strive  to  do  nothing  that 
shall  in  the  present,  or  in  the  future,  break  down  the  Society's 
high  standards  or  detract  from  its  dignity  and  influence.  So  it 
happens  that  a  life  insurance  man  whose  interest  in  the  actuarial 
part  of  the  business  is  secondary  to  his  interest  in  some  of  its  other 
branches  is  not  generally  looked  upon  with  favor,  nor  a  man  who 
has  espoused  and  advocated  ideas  and  practices  that  no  members 
of  the  Council  believe  to  be  sound  and  based  upon  scientific  truth. 
Personal  integrity  is  of  course  a  sine  qua  non. 

The  Society  is,  in  the  best  sense  of  the  term,  a  cooperative 
organization :  the  inventions  and  discoveries'  of  its  several  members, 
whether  in  the  line  of  scientific  study  or  of  practical  methods, 
are  freely  placed  at  the  service  of  all  the  rest;  it  is  of  almost 
daily  occurrence  that  information  on  some  professional  point  is 
asked  for  by  one  member  and  freely  given  by  another:  the  arduous 
work  of  the  Examination  Committee  is  done  tliat  students  may 
have  a  minimum  measure  set  before  them  of  what  they  should 
learn,  and  that  the  actuarial  work  of  the  land  may  be  carried  on 
by  competent  persons.  One  mortality  investigation  of  large  ex- 
tent has  been  carried  on  by  the  Actuarial  Society,  supported  by  the 
executive  officers  of  the  various  companies,  and  the  results  have 
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been  given  to  the  world;  it  is  more  than  probable  that  further  work 
of  this  kind  will  be  done  in  the  future. 

The  Constitution  wisely  gives  first  place  in  its  list  of  ways  of 
promoting  actuarial  science  to  "  personal  intercourse,"  and  the 
potent  influence  of  this  phase  of  our  Society  life  is  one  of  the 
best  results  of  our  organization:  the  informal  conversation  and 
discussion  that  attend  our  meetings  result  in  acquaintances  between 
individuals  and  an  interchange  of  ideas  that  are  by  no  means  the 
least  of  the  things  the  Society  stands  for. 

One  more  example  and  I  have  done:  the  Society  has  upon  its 
members  something  of  the  beneficent,  leveling  influence  that  a  pub- 
lic school  exercises  upon  the  boys  who  attend  it;  any  member  who 
should  fancy  that  he  had  all  the  wisdom  and  the  only  true  light 
on  any  given  subject  would  be  pretty  sure  to  find  some  undaunted 
champion  of  a  different  view,  who  would  freely  expound  the  same, 
and  the  other  members,  sitting  as  a  jury,  would  give  an  impartial 
verdict,  based  only  upon  the  merits  of  the  case. 

I  think  that  we  are  all  agreed  in  believing  that  the  Society 
stands  for  many  things  that  are  strengthening  and  uplifting,  and 
in  hoping  that  it  may  continue  to  stand  for  "  the  promotion  of 
actuarial  science  "  for  very  many  years  to  come. 
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What  ake  the  Prospects  for  the  Future  of  the 
Society  ? 


EMOKY  McCLINTOCK 


I  must  begin  what  I  have  to  say  to-day  with  a  personal  ex- 
planation. Explanations  are  a  bore  to  those  who  hear  them,  and 
often  as  well  to  those  that  make  them,  but  the  present  case  is  so 
peculiar  that  I  think  it  is  due  to  the  members  present  as  well  as 
to  myself,  to  say  why  I  make  my  speech  by  proxy  and  in  writing. 
It  is  three  years  since  I  was  last  able  to  take  an  active  part  in  a 
meeting  of  this  Society.  My  trouble  was  a  form  of  aphasia, 
which  was  and  is  sliown  in  a  difficulty  of  speech,  a  difficulty  not 
extended  in  my  case,  so  far  at  least  as  I  am  personally  aware  of 
the  fact,  to  other  forms  of  mental  activity.  The  onset  of  aphasia 
was  accompanied  by  some  symptoms  of  paralysis,  which  gradually 
subsided,  but  I  may  mention  as  a  curious  indication  of  the  limita- 
tion of  the  whole  trouble  that  the  next  day  after  my  attack,  though 
unable  to  talk,  I  was  yet  able  to  read  the  morning  paper.  For  the 
past  year  or  two  I  have  been  back  at  my  work,  but  thus  far  I  am 
not  able  to  take  an  active  part  in  any  public  meeting.  With  this 
prefatory  explanation,  which  seems  to  be  due  to  those  members 
whom  I  have  not  recently  met,  I  pass  on  to  a  more  interesting 
subject. 

I  have  been  asked  on  this  occasion  to  give  as  mucli  information 
as  possible  concerning  the  Societ}^,  omitting  those  subjects  which 
have  been  assigned  this  afternoon  to  others.  The  origin  and  early 
history  of  the  Society  has  been  assigned  to  one,  all  the  information 
which  can  be  given  concerning  what  the  Society  has  accomplished 
within  the  past  twenty  years  has  been  assigned  to  another,  and 
what  the  Society  stands  for  at  present  has  been  assigned  to  the 
third  of  our  speakers  to-day,  so  I  am  expressly  confined  in  what 
I  liave  to  say  to  tliis  one  question :  "  What  are  the  prospects  for  the 
future  of  the  Society  ? "  My  subject  is  a  promising  one,  indeed 
its  scope  is  as  boimdless  as  the  fondest  hopes  of  tlie  most  buoyant 
enthusiast  could  imagine,  the  whole  expanse  of  time  throughout  the 
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future,  in  which  all  uiaiiuer  ol  good  and  great  things  are  to  happen 
affecting  our  Society;  but  the  subject  has  one  bad  feature  about  it, 
its  vagueness.  The  division  of  the  programme  looks  very  good 
indeed;  for  how  could  it  be  divided  better  among  the  four  desig- 
nated survivors  ?  The  origin,  the  past,  the  present,  and  the  future : 
could  anything  look  more  suitable  and  appropriate  ?  But  on  second 
thought  I  complained  to  myself  that  I  was  given  a  tough  subject. 
The  other  three  of  our  veteran  orators  had  something  tangible 
given  to  them  by  the  Committee;  but  who  but  a  born  poet  gifted 
with  all  the  charms  of  imaginative  inspiration  can  properly  deal 
with  the  rosy  dreams  of  the  golden  future?  And  the  Committee 
must  have  known  that  I  am  no  poet. 

Every  good  feature  attending  the  workings  of  the  Society  is 
known  in  the  present,  and  the  present  is  tabooed.  I  must  deal 
with  the  future,  and  for  that  reason  I  can  speak  only  of  possible 
changes  for  the  better.  Changes  may  occur  in  the  Society's  future 
history  which  may  show  in  this  or  that  instance  evidence  of  de- 
terioration, but  there  is  not  the  slightest  reason  to  suppose  that 
earnest  and  honest  work  will  not  continue  to  give  the  same  good 
results  as  in  the  joast.  I  think  that  my  subject  is  really  confined 
to  indicating  some  possible  improvements  in  the  workings  of  the 
Society,  as  they  appear  to  me,  and  if  the  members  do  not  agree 
with  me  in  estimating  the  usefulness  and  importance  of  these 
suggested  improvements,  the  real  future  of  the  Society  will  go 
on  prospering  all  the  same.  Meantime,  I  shall  secure  in  this  way 
something  to  talk  about  during  a  certain  number  of  minutes, 
which  is  a  great  thing  when  one  has  to  make  a  choice  between 
the  suggestion  of  practical  improvements  and  a  resort  to  enthu- 
siastic visions  of  a  glorious  future  for  the  Society. 

I  have  for  some  time  entertained  doubts  of  the  wisdom  of  one 
detail  of  the  Constitution  of  the  Society,  and  probably  the  same 
point  has  occurred  to  others,  the  fact  being  that  the  provision  in 
question  was  originally  a  compromise,  which,  like  all  other  com- 
promises, pleased  no  one  perfectly.  I  was  myself  the  originator 
of  this  particular  compromise,  which  was  agreed  to  after  full 
discussion  by  the  Special  Committee  to  which  it  had  been  referred, 
and  subsequently  by  the  Council.  I  quote  as  follows  from  the 
Minutes  of  the  Society,  April  28th,  1892.  "The  subject  of  the 
classification  of  members  having  been  referred  to  the  Coiincil,  Mr. 
McClintock,  Chairman  of  a  Special  Committee,  reported  proposed 
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amendments  to  the  Constitution  and  By-laws."  An  amendment 
was  proposed,  besides  the  one  proposing  a  class  of  Associates,  as 
follows : 

Admission  to  Menibership. — Any  Associate  twenty- five 
years  of  age  shall  be  admitted  as  a  member  on  passing 
such  final  examination  as  may  be  prescribed  by  the  Council 
as  a  test  of  professional  attainments.  Otherwise,  no  one 
shall  be  admitted  as  a  member  unless  by  the  unanimous 
recommendation  of  the  Council,  followed  by  a  unanimous 
ballot  of  the  Society. 

Admission  had  previously  been  granted  by  a  three-fourths  vote  of 
the  members,  on  recommendation  by  the  Council.  The  require- 
ment of  an  examination  was  objected  to  by  a  number  of  members, 
notwithstanding  that  the  Council  had  at  that  time  come  to  an 
unanimous  agreement.  As  a  matter  of  fact,  the  whole  matter  was 
dropped  for  several  years,  until  the  meeting  of  October,  1895, 
when  I  had  the  honor  of  making  my  first  Presidential  Address, 
in  which  I  said :  "  It  is  said  that  some  members  of  this  Society 
who  in  1892  opposed  the  examination  of  candidates  as  a  requisite 
for  membership,  with  a  formation  of  a  secondary  class  of  members, 
called  Associates,  expecting,  but  not  yet  able,  to  pass  such  final 
examinations,  are  now  of  a  different  mind."  I  then  called  atten- 
tion to  the  proposed  amendments  of  1892.  Mr.  Tackier  moved 
that  this  part  of  the  President's  Address  be  referred  to  a  Com- 
mittee, and  he  presented  a  report  from  it  the  next  day  as  Chairman 
instructing  the  Council  to  frame  constitutional  amendments,  re- 
marking that  the  Committee  favored  the  prx>position  unanimously. 
At  the  next  meeting,  that  of  April,  1896,  my  address  was  entirely 
devoted  to  this  subject;  and  the  Society  immediately  adopted,  I 
think  without  dissent,  the  requirement  for  examination  before  ad- 
mission to  membership,  unless  by  unanimous  vote,  substantially 
as  it  was  proposed  in  1892.  This  Society  has  always  been  slow  to 
make  fundamental  changes,  wisely  choosing  to  delay  a  reform  in 
order  to  prevent  serious  disagreement.  The  rule  made  in  1896 
was  somewhat  relaxed  more  recently,  so  as  to  require  two  dissenting 
voices  in  the  Council,  or  four  in  the  Society,  to  prevent  the  ad- 
mission of  a  Fellow  without  passing  the  examination.  I  think 
now  that  it  would  be  well  to  introduce  a  still  more  liberal  feature. 
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and  I  venture  to  suggest  a  further  amendment  to  the  Constitution, 
namely  a  clause  to  be  added,  somewhat  as  follows : 

"  provided,  however,  that  any  one  who  has  held  for  five 
years  the  office,  under  whatever  title,  of  head  of  the  actuarial 
department  in  a  life  company  which  has  done  business  re- 
putably for  more  than  twenty-five  years  and  has  at  least 

$    of   risks   in   force   may   be   admitted   without 

examination  on  a  majority  vote  of  the   Council  followed 
by  a  similar  vote  of  the  Society." 

The  advantage  to  be  gained  is  obvious :  certain  individual  Fellows 
will  be  admitted  from  time  to  time  who  would  be  otherwise  ex- 
cluded, their  admittance  being  to  the  manifest  benefit  of  the  whole 
Society.  The  Society  as  a  whole  gains  in  importance  and  authority 
by  including  in  its  highest  rank  at  least  one  representative  of  each 
good  company.  Nothing  is  gained  for  the  Society  by  the  spectacle 
— so  far  non-existent,  I  think,  but  one  which  is  sure  to  exist  in 
the  future — of  a  company's  actuarial  head  ranking  merely  as  an 
Associate  or  a  non-member  while  a  subordinate  of  the  same  com- 
pany is  a  Fellow  of  the  Society.  In  this  case,  no  doubt,  the  dis- 
creet subordinate  would  keep  himself  back,  and  take  no  more 
examinations,  and  the  still  more  discreet  head  would  see  that  no 
clerk  who  may  shortly  outrank  him  stays  in  his  employment.  'No 
one  can  possibly  blame  the  chief  who  takes  this  view,  the  Society 
as  a  whole  is  the  loser,  the  chief  also  and  his  company  perhaps 
more  than  the  Society,  but  the  Society  still  is  a  positive  loser, 
and  this  ought  to  be  avoided. 

Nine  times  out  of  ten,  in  the  future,  a  company  choosing  an 
actuary  will  choose  a  member  of  the  Societ}^  and  preferably  a 
Fellow.  If  an  outsider  is  chosen,  in  the  future,  he  will  probably 
be  a  peculiarly  bright  outsider.  In  any  event,  if  a  person  not  a 
Fellow  be  chosen,  he  may  subsequently  go  on  to  pass  the  examina- 
tions, but  he  will  be  more  usually  deterred  by  pressure  of  business, 
and  as  a  matter  of  fact  few  chiefs  will  present  themselves  to  the 
examiners  even  if  the  rule  is  not  changed  as  I  propose.  It  was 
partly  to  meet  such  cases  that  the  relaxation  I  have  spoken  of  was 
adopted  recently,  but  I  submit  that  such  cases  will  not  be  properly 
met  under  the  present  rules.  At  present,  any  one  whose  friends 
are  numerous  enough  and  desire  for  any  reason  that  he  be  exempt 
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from  examination  can  have  it  done.  Sucli  unanimity  ought  to 
prevail  in  certain  cases,  for  instance  for  a  distinguished  stranger, 
but  it  would  be  indeed  problematical  if  one  Associate  after  another 
should  regularly  be  granted  such  a  favor  merely  because  he  had  been 
promoted  by  his  company.  Cases  rightfully  calling  for  such  a 
distinction  have  occurred  in  the  past,  and  may  occur  again,  but 
my  point  is  that  the  decision  of  such  cases  should  not  be  a  matter 
of  haphazard,  taking  in  one  man  because  only  three  were  opposed 
to  it,  and  rejecting  another  because  another  opponent  happened 
to  enter  the  room  just  then.  The  very  idea  is  unjust.  There 
ought  to  be  a  distinct  rule  governing  all  cases  of  the  kind  in  ques- 
tion. The  present  practice  was  expressly  intended  to  be  excep- 
tional, as  a  distinguishing  favor.  My  suggestion  for  the  future 
is  different,  setting  a  rule  on  the  firm  basis  of  law,  so  that  each 
man  may  know  exactly  where  he  stands,  without  favoritism.  If, 
under  the  proposed  plan,  such  a  man  is  admitted  into  the  Society 
without  examination,  there  is  no  favor  shown,  because  by  our  law 
he  had  a  right  to  the  honor,  supposing  of  course  he  passed  the 
usual  personal  test  by  the  Council ;  and  the  reason  why  the  Society 
ought  to  pass  such  a  law  is  that  it  would  be  conducive  on  the  whole 
to  the  permanent  vv'clfare  of  the  Society  itself. 

We  have  always  been  less  rigid  than  the  Institute  in  this  respect, 
and  the  exceptional  admissions  which  have  been  made  have  proved 
their  wisdom  by  increasing  the  permanent  strength  of  the  Society. 
The  present  proposal  is  more  necessary  here  than  it  would  be  in 
England.  Except  the  members  of  the  Institute  in  the  Scottish 
companies,  who  have  also  the  Faculty  of  Actuaries  to  fall  back 
upon,  the  Institute  is  confined  practically  to  London,  where  there 
is  a  great  swarm  of  head  offices.  In  case  the  directors  of  a  London 
ofSce  have  a  vacancy  for  an  actuary,  they  may  have  the  right  man 
at  hand  already,  having  perhaps  one  or  more  Fellows  among  their 
subordinates,  or  else  they  have  nearly  the  whole  body  of  Fellows 
to  choose  from,  whose  reputations  are  as  "  familiar  in  their 
mouths  as  household  words."  In  England,  companies  are  accus- 
tomed, by  long  experience,  to  choose  their  actuaries  from  those 
who  have  already  proved  their  standing  in  the  first  rank.  The 
same  custom  is  growing  in  this  country  and  Canada;  but  it  is 
not  so  well  developed.  Not  only  is  the  system  of  examinations 
itself  of  comparatively  recent  growth,  but  the  companies  are  scat- 
tered so  widely  among  scores  of  localities  that  except  near  New 
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York  the  officers  of  different  companies  might  be  said  scarcely 
to  be  personally  acquainted  with  each  other.  Wliat  happens  when 
the  post  of  actuary  becomes  vacant?  Usually,  it  falls  to  some  one 
on  the  spot;  more  seldom  than  it  ought  to  be,  and  will  be  in  the 
future,  a  choice  is  made  from  the  list  of  Fellows  elsewhere.  If  the 
man  on  the  spot  is  not  already  a  Fellow,  every  year  that  passes 
by  makes  it  less  likely  he  should  take  the  examination.  My  point 
is  that,  as  long  as  he  lives,  that  company's  usefulness  as  far  as  the 
Society  is  concerned,  is  almost  necessarily  ended  if  he  is  not  ad- 
mitted as  a  Fellow.  If  admitted,  he  will  be  personally  valuable 
to  the  Society,  and  he  will  endeavor  to  have  as  many  young  inen 
as  possible  prove  their  competence  among  his  subordinates  and 
acquaintances. 

I  have  no  fear  that  any  one  now  an  Associate  will  postpone 
trying  for  a  higher  rank  because  he  has  a  future  prospect  of  be- 
coming Actuary  of  his  company  and  thus  being  made  Fellow 
under  the  five  year  rule.  The  chance  would  be  too  precarious.  On 
the  contrary,  every  Associate  becoming  Actuary  would  be  spurred 
on,  unless  for  special  reasons,  to  become  a  Fellow  by  examination 
as  soon  as  possible.  And  it  must  not  be  forgotten  that  after  all, 
professional  competence  is  practically  proved,  in  a  way,  by  an  official 
appointment  to  the  post  of  Actuary  by  any  sound  company.  We 
are  this  day  celebrating  the  Twentieth  Anniversary  of  our  Society, 
and  our  professional  competence  was  proved  at  its  foundation  in 
exactly  the  same  way.  But  all  the  same,  I  regard  my  proposition 
as  really  only  temporary,  good  for  perhaps  twenty  years  longer, 
j)0ssibly  fifty. 

I  have  now  to  mention  briefly  another  suggestion  of  change 
which  I  hope  may  commend  itself,  on  the  whole,  to  our  members. 
It  is  that  Associates  elected  after  a  certain  date  be  placed  on  a 
different  basis  from  those  who  are  now  members  of  the  Society. 
It  seems  fair  to  delay  the  change  until  those  who  have  now  passed 
the  first  examination  shall  have  a  year  to  complete  their  studies 
and  become  Associates.  After  the  date  named,  I  would  have  the 
Associates  entering  later  listed  separately  as  "  Associates,  Tem- 
porary," and  have  the  rule  fixed  so  that  they  should  retire  auto- 
matically after  five  (or  perhaps  seven)  years,  unless  for  highly 
exceptional  reasons  the  term  be  extended  by  a  vote  of  the  Council 
for  one  year  at  a  time.  Except  for  the  automatic  limitation  of  the 
term,  the  Associates  of  the  future  would  in  all  respects  be  pre- 
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cisely  the  same  as  those  already  elected.  The  plan  speaks  for  itself. 
An  ex-Associate  would  not  have  any  more  difficulty  in  passing  to 
the  grade  of  Fellow  than  if  his  term  as  Associate  had  not  expired. 
Let  me  in  closing  say  only  a  few  words  more.  In  the  future 
the  Society  should,  more  than  it  has  in  the  past,  be  brought  promi- 
nently before  the  public  in  all  suitable  ways.  It  does  not  now 
shrink  from  comparison  even  with  the  Institute  as  to  the  rigor 
of  its  entrance  examinations,  and  it  is  only  right  that  this  point 
should  be  made  known  to  all  concerned,  having  due  regard  to  the 
dignity  of  the  Society.  I  do  not  specify  any  precise  way  in  which 
this  should  be  done,  but  all  members  should  bear  the  subject  in 
mind.  It  should  be  known  to  all  concerned  that  the  only  proper 
way  to  choose  an  Actuary,  if  one  is  wanted,  is  to  look  over  the 
list  of  those  who  have  passed  the  stringent  examinations  of  the 
Society. 
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The  Twentieth  Anniversary  of  the  Founding  of  the 
Actuarial  Society  of  America  :  A  Reminiscence. 


CLAYTON   C.    HALL 


Twenty  years  have  elapsed  since,  at  a  meeting  held  on  April  25, 
1889,  at  the  old  Astor  House  in  New  York,  the  Actuarial  Society 
of  America  was  formed.  The  movement  came  about  in  a  curious 
way.  Whether  it  were  by  unconscious  telepathic  communication 
or  not,  the  thought  occurred  almost  simultaneously  to  five  of  the 
older  actuaries  that  the  time  was  ripe  for  such  an  organization. 
These  five,  though  living  in  three  different  States,  were  somehow 
led  to  confer  together.  There  names  were  Fackler,  Homans, 
McClintock,  St.  John  and  Hall.  As  a  result  of  this  conference, 
invitations  were  sent  out,  a  meeting  held,  and  the  thing  was 
accomplished.  In  Mr.  McClintock's  office  one  day,  I  asked  him 
if  he  did  not  think  the  time  was  ripe  for  American  Actuaries  to 
have  some  form  of  association.  He  looked  at  me  with  a  very 
quizzical  expression  and  said,  "  Do  you  think  so  ?  Then  go  around 
the  corner  and  talk  to  Fackler,  he  has  just  been  in  here  to  say 
the  same  thing."  I  went  to  see  Mr.  Fackler  and  found  that  he 
had  just  received  a  letter  from  Mr.  St.  John  on  the  same  subject. 

It  is  difficult  for  the  Fellows  and  Associates  of  to-day  to  imagine 
the  pleasure,  I  may  say  the  enthusiasm,  with  which  the  actuaries  at 
that  time  seized  upon  the  opportunity  of  meeting  one  another  face- 
to  face,  conferring  upon  subjects  of  mutual  interest,  and  forming 
new  acquaintances  and  friendships.  We  were  about  thirty  in 
number  all  told  at  this  original  meeting.  There  was  then  no  such 
thing  as  examinations  as  tests  of  fitness  or  qualification.  Each 
actuary  had  worked  out  his  own  training  in  his  own  way, — in  his 
own  cell,  I  might  say, — with  little  or  no  opportunity  for  conference 
with  his  fellows  engaged  upon  similar  lines;  but  somehow  we  had 
reached  by  separate  paths  a  common  goal. 

The  actuaries  with  whom  I  was  personally  acquainted  before 
the  formation  of  this  Society  included  Sheppard  Homans,  James 
Weir  Mason,  Bloom  field  J.   Miller  and  George  W.   Phillips,  all, 
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except  Professor  Mason,  charter  members,  and  all  of  whom  have 
passed  over  to  the  other  side;  Messrs.  Fackler  and  McClintock, 
and  the  "Wrights,  father  and  son.  My  acquaintance  with  Mr. 
McClintock  began  in  August,  1877,  nearly  thirty-two  years  ago, 
in  Milwaukee,  whither  I  was  invited  to  take  part  in  an  official 
examination  and  valuation  of  policies  of  the  Northwestern  Mutual 
Life  Insurance  Company.  My  colleague  in  the  work  of  valuation 
was  Captain  Kellogg,  a  retired  army  officer,  who  was  then  Actuary 
for  the  Insurance  Department  of  Illinois.  He  never  became  a 
member  of  this  Society.  Two  or  three  other  actuaries  I  knew 
through  correspondence  without  having  personally  met  them. 
Among  these  was  Mr.  Macaulay. 

At  our  meeting  for  organization  there  was  some  divergence  of 
view  as  to  whether  it  would  be  wiser  to  form  an  Actuaries'  Club 
or  an  Institute  of  Actuaries.  It  was  finally  decided  to  adopt 
neither  of  these  designations,  but  to  call  our  organization  a  Society. 
This  was  somewhat  in  the  nature  of  a  compromise.  In  the  earlier 
days  the  club  feature  was  for  some  time  perceptible.  At  the  close 
of  the  day  upon  which  the  Society  was  organized  we  dined  together, 
in  order  to  meet  socially  and  informally  and  become  the  better 
acquainted.  This  feature  of  an  association  dinner  has  been  pre- 
served; but  now  that  the  Society  numbers  more  than  220  Fellows 
and  Associates  the  conditions  are  necessarily  different  from  what 
they  were  when  there  were  less  than  40  members,  each  one  per- 
sonally acquainted  with,  and  known  to,  all  of  the  others. 

A  fact  which  I"  would  like  to  emphasize  is  that  our  Society  was 
formed  solely  as  a  professional  and  social  organization  in  which 
the  members  might  learn  from  each  other  and  be  of  mutual  aid 
and  benefit.  In  some  remarks  which,  at  the^  request  of  the  toast- 
master,  I  made  at  that  first  banquet,  I  used  these  words: — 

"This  meeting  is  not  only  an  occasion  for  gratification; 
it  is  also  one  of  mutual  benefit.  We  are  told  that  a  man's 
countenance  sharpeneth  the  face  of  his  friend ;  and  certainly 
the  value  of  association  and  conference  in  stimulating  in- 
terest and  quickening  zeal  is  strongly  felt  by  all  who  are 
engaged  in  similar  pursuits." 

It  is  well  in  an  organization  like  this  to  remember  that  the  ad- 
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mission  of  a  member  and  his  value  are  determined  solely  by  his 
character  and  his  professional  qualifications;  by  nothing  else.  I 
dwell  upon  this  point  because  in  discussions  during  recent  years  I 
have  sometimes  heard  a  member  speak  of  himself  and  be  referred  to 
by  others  as  representing  such  and  such  a  company.  Now  no  one 
in  this  Society  can  or  ought  to  represent  any  company.  It  would 
be  as  preposterous  as  it  would  be  at  a  meeting  of  a  Society  of 
Engineers  for  one  to  speak  of  the  railroad  or  electric  company 
which  he  represented;  or  if  at  a  meeting  of  the  Bar  Association  a 
lawyer  were  to  refer  to  himself  as  the  representative  of  the  Standard 
Oil  or  the  Sugar  Trust.  In  all  such  organizations  the  members 
stand  for  themselves,  not  for  their  clients  or  their  clients'  inter- 
ests. When  this  Society  was  formed  there  was  much  competition 
among  some  companies  in  the  rush  for  business,  a  competition 
which  at  times  took  the  form  of  bitter  rivalry.  It  was  a  matter 
of  surprise  in  some  quarters  that  the  actuaries  could  come  together 
in  frank  conference  as  professional  men  and  students,  without  a 
vestige  of  that  feeling.  And  I  believe  that  the  example  was  not 
without  its  beneficial  effect,  beyond  the  limits  of  our  own  mem- 
bership. 

But  we  must  not  lose  sight  of  the  fact  that  the  members  of  this 
Society  are  here  on  their  individual  merits  only,  and  that  there  is 
no  room  here  for  the  representative  of  any  company.  I  have 
mentioned  the  names  of  three  of  the  charter  members  that  have 
passed  away.  There  are  others ; — Pierson,  Stebbins,  Ellis,  McCabe, 
E.  B.  Smith,  Starr,  H.  W.  Smith,  Gould  and  Standen.  Before 
very  many  years  the  surviving  founders  will  be  few  in  number, 
and  after  that  all  will  have  vanished.  But  if  their  intention 
and  purpose  that  this  Society  should  be  strictly  a  professional 
association  should  be  lost  sight  of,  and  the  idea  gain  ground  and 
prevail  that  it  is  an  association  of  the  representatives  of  insurance 
corporations,  then  the  usefulness  of  the  Actuarial  Society  of  America 
will  be  ended. 

It  was  against  this  tendency  that  the  late  Mr.  Homans,  our  first 
President,  sought  to  guard  when  he  drafted  and  proposed  Article 
XII  of  the  Constitution,  "  No  resolution  expressive  of  opinion  shall 
be  entertained  at  any  meeting  " ;  or,  as  he  was  wont  to  express  the 
idea  more  broadly,  "  We  must  have  no  politics." 
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The  Attitude  of  Actuaries  Toward  Insurance 
Supervision. 


KUFUS  W.    WEEKS 


All  things  human  are  in  flux;  this  is  their  prime  quality,  as  a 
part  of  that  vast  flow  of  event  which  we  call  the  universe.  In 
human  institutions  there  is  no  absolute  status;  when  we  treat  of 
status  we  are  but  examining  a  cross  section  of  a  moving,  changing 
current.  There  is,  then,  strictly  speaking,  no  static  science  of 
human  institutions,  only  a  d}Tiamic  science;  and,  coming  to  the 
institution  of  Insurance  Supervision,  there  is  no  settled  form  of 
that  institution  which  can  be  defined  once  for  all;  there  is  only 
a  form  in  flux,  changing  even  as  we  look  at  it.  Hence,  the  mode 
of  discussion  which  most  truly  pictures  for  us  the  institution,  is 
that  which  turns  the  eye  upon  its  movements,  its  tendency,  not 
upon  its  present  momentary  phase.  We  are  looking  upon  a  moving 
picture,  not  upon  a  finished  picture  on  the  wall. 

It  is  therefore  not  so  much  Insurance  Supervision  as  the  trend 
of  such  supervision  that  we  are  to  study;  and  we  immediately 
perceive  that  that  trend  is  not  to  be  fruitfully  studied  in  the 
narrow  sense  as  if  the  institution  were  an  isolated  phenomenon, 
moving  on  from  its  own  inner  impulses ;  evidently  it  is  a  part  of  a 
wide  flow;  evidently,  if  there  is  a  general  trend  discernible  in 
human  institutions  taken  as  a  whole.  Insurance  Supervision  must 
partake  of  it.  Our  first  inquiry,  then,  must  be :  is  there  discernible 
in  the  wide  movement  which  embraces  all  human  institutions  a 
definite  general  trend?  I  think  there  is  such  a  trend,  and,  more- 
over, that  it  may  be  so  defined  that  all,  or  nearly  all,  will  agree 
with  the  statement.  I  should  put  it  thus :  each  successive  genera- 
tion of  the  times  we  live  in  differs  from  the  preceding  generation 
in  this  main  respect — that  it  is  more  and  more  free  of  precon- 
ceptions, of  received  fixed  ideas;  that  it  more  and  more  sees  things 
as  they  are,  and  tests  things  by  an  intrinsic  test;  and  that  the 
intrinsic  test  more  and  more  prevailing  is  the  bearing  of  the  thing 
tested  on  general  human  welfare.     To  use  a  brief  formula,  I  would 
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say  that  the  view  mankind  takes  of  its  institutions  is  coming  to 
be  more  and  more  a  scientific  view,  and  that  there  is  a  wide  kind 
of  applied  science  which  is  more  and  more  taking  the  supreme 
place  in  the  human  mind,  as  embracing  all  that  is  of  human  value 
in  all  the  sciences,  all  the  arts,  all  the  faiths,  all  the  customs, 
all  the  traditions,  all  the  institutions;  and  that  such  wide  applied 
science  is  the  science  and  art  of  human  welfare,  or,  as  we  might 
term  it,  if  we  venture  to  coin  a  word,  the  science  and  art  of 
"  eubiotics."  This  applied  science,  this  art,  is  the  flower  of  the 
science  of  biology,  its  latest  word  on  behalf  of  human  life. 

The  generalization  that  the  successive  generations  are  freeing 
themselves  from  the  prejudices  which  possessed  previous  genera- 
tions ought  perhaps  to  be  made  clear  by  specifying  some  of  such 
prejudices  which  are  being  discarded;  that  is,  I  ought  perhaps  to 
come  do^vn  from  the  abstract  to  the  concrete.  I  refrain  from  doing 
so  only  because  I  hope  to  carry  all,  or  nearly  all,  with  me  in  the 
abstract  statement,  since  each  can  apply  it  to  those  concrete  in- 
stances which  he  himself  recognizes  to  be  prejudices,  now  bene- 
ficially being  set  aside,  or  about  to  be  set  aside;  whereas,  if  I  were 
to  try  to  catalogue  a  few  prejudices  now  in  the  way  of  being  dis- 
carded, I  should  probably  not  be  able  to  take  a  single  listener 
with  me  throughout  the  catalogue;  to  one  person  this  item,  to 
another  that,  would  appear  to  be  a  principle,  right  and  changeless, 
and  the  notion  that  its  discard  means  progress  would  appear  an 
outrage.  And,  if  I  were  to  entrust  to  another  the  making  of  such 
a  catalogue,  I  am  sure  that  long  before  I  had  read  through  his 
list  I  should  myself  have  experienced  a  sense  of  outrage.  So  let 
us  agree  here  to  waive  the  strict  inductive  method,  and  to  take 
the  generalization  as  true,  without  specification  of  the  instances 
on  which  it  rests. 

Yet,  although  the  list  of  instances  is  thus  barred,  I  may  quote 
one  illustration,  and  this  one  may  itself  be  taken  as  a  weighty 
instance  if  Carlyle  is  right  in  his  famous  thesis  of  "  Sartor  Ee- 
sartus." 

The  illustration  is  taken  from  that  keen  observer,  William  Dean 
Howells,  where,  in  his  "  London  Films,"  he  refers  to  the  revolution 
in  summer  headgear  which  he  noted  on  visiting  London  after  an 
interval  of  twenty  years. 

"  Suddenly  all  London  had  burst  into  a  passion  of  straw  hats ; 
and  where  one  lately  saw  only  the  variance  from  silken  cylinders 
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to  the  different  types  of  derbies  and  fedoras,  there  was  now  the 
glisten  of  every  shape  of  panaraa,  tuscan,  and  chip  headgear,  with 
a  prevalence  of  the  low,  flat-topped  hard-brimmed  things  that 
mocked  with  the  rigidity  of  sheet-iron  the  conception  of  straw  as 
a  light  and  yielding  material.  Men  with  as  yet  only  one  foot  in 
the  grave  can  easily  remember  when  the  American  picked  himself 
out  in  the  London  crowd  by  his  summer  hat,  but  now,  in  his  belated 
conformity  to  an  extinct  ideal,  his  head  is  apt  to  be  one  of  the 
few  cylindered  or  derbied  heads  in  the  swarming  processions  of 
Piccadilly  or  the  paths  in  the  Park.  No  shape  of  straw  hat  is 
peculiar  to  any  class,  but  the  slouching  panama  is  for  pecuniary 
reasons  more  the  wear  of  rank  and  wealth.  With  a  brim  flared 
up  in  front  and  scooped  down  behind,  it  justifies  its  greater  accept- 
ance with  youth ;  age  and  middle-age  wear  its  weave  and  the  tuscan 
braid  in  the  fedora  form ;  and  now  and  then  one  saw  the  vener- 
able convention  of  the  cockaded  footman's  and  coachman's  silk 
hat  mocked  in  straw.  No  concession  more  extreme  could  be  made 
to  the  heat,  and  these  strange  cylinders,  together  with  the  linen 
liveries  which  accompanied  them,  accented  the  excesses  in  which 
the  English  are  apt  to  indulge  their  common-sense  when  they  decide 
to  give  way  to  it.  They  have  apparently  decided  to  give  way  to 
it  in  the  dress  of  both  sexes  on  the  bridle-paths  of  the  Park,  where 
individual  caprice  is  the  sole  law  that  obtains  amid  a  general 
anarchy." 

Carlyle  maintained  that  clothes  are  profoundly  significant  of 
human  life,  that  they  are  symbolic  of  all  mankind's  habits  of 
thinking  and  of  behaviour,  and  Howells  seems  to  have  had  some 
such  thought,  for  he  says :  "  The  effect,  upon  the  whole,  is  ex- 
hilarating, and  suggests  the  daring  thought  that,  if  ever  their  race 
decides  to  get  on  without  government  of  any  sort,  tViey  will  rid 
themselves  of  it  with  a  thoroughness  and  swiftness  past  the  energy 
of  d}Tiamite,  and  cast  church  and  state,  with  all  their  dignities, 
to  the  winds  as  lightly  as  they  have  discarded  the  traditional 
costumes  of  Rotten  Row."  To  which  we  might  add  that  action 
as  quick  and  free  might  be  looked  for  with  equal  reason  if  the 
English  were  some  day  to  decide  not  to  dispense  with  government, 
but  to  transform  it  from  a  political  machine  into  an  economic 
welfare  machine. 

Let  us,  then,  admit  the  general  trend  away  from  fixed  ideas 
and  toward  unhampered  action,   and  let  us   follow  it   forward; 
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we  perceive  that  the  world  will  at  some  future  moment  be  the 
possession  of  a  generation  free  from  all  the  old  prejudices^  a 
generation  recognizing  for  all  its  activities,  individual  and  con- 
certed, the  guidance  of  that  supreme  art,  the  applied  science  of 
human  welfare. 

All  this  does  not  of  course  mean  that  every  individual  of  that 
generation  will  at  all  times  act  according  to  the  principles  of 
"  eubiotics,"  the  supreme  art  of  human  welfare ;  but  it  does  mean 
that  all  men  will  be  expected  to  recognize  the  supremacy  of  such 
principles,  and  that  the  things  which  communities  do  as  commu- 
nities will  be  determined  by  such  principles.  This  state  of  things 
being  a  consummation  to  which  we  look  forward,  we  must  anti- 
cipate that  in  the  meantime,  decade  by  decade,  the  several  insti- 
tutions we  now  know  will  be  encountering  their  various  fates: 
will  be  modified,  adapted,  expanded,  contracted,  or  even  abolished, 
as  the  respective  fitness  of  each  to  the  gradually  emerging  prin- 
ciples of  "  eubiotics  "  becomes  apparent  and  convincing. 

The  process  in  the  case  of  each  institution  will  be  to  measure 
it  scientifically,  as  a  machine  is  measured  over  against  the  result 
which  the  machine  is  designed  to  accomplish.  A  need  exists,  a 
machine  is  built  to  meet  that  need ;  the  questions  are : — does  it 
fully  meet  the  need?  and  does  it  accomplish  this  with  the  least 
possible  expenditure  of  force?  And  these  are  the  questions  which 
each  institution  will  have  to  face. 

Wliat,  then,  is  the  need  which  Life  Insurance  offers  itself  to 
supply? 

The  needs  are  of  two  kinds;  and  they  occur,  day  by  day,  on 
an  universally  wide  scale,  in  every  community. 

The  normal  economically  valuable  man  is  the  center  and  sup- 
port of  an  economically  dependent  group;  and  two  events — either 
being  an  economic  calamity — are  lying  in  wait  for  him,  and  one 
of  the  two  will,  in  general,  befall  him. 

Either  he  will  die  prematurely,  that  is,  before  his  group  becomes 
independent  of  him;  or  he  will  outlive  his  economic  value,  him- 
self then  becoming  dependent.  Both  these  events  are  calamities — 
primarily  economic  calamities,  secondarily  and  by  consequence, 
moral  and  spiritual  calamities. 

These  calamitous  events  are  so  normal,  so  calculable,  that  we 
can  almost  tell  in  advance  for  each  country,  how  many  of  each 
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class  will  happen  in  a  year,  and  how  great  will  be  the  sum  of  the 
economic  disasters. 

What  "  eubiotics ''  will  demand,  then,  is  a  device,  a  machine,  an 
institution,  which  will  repair  the  economic  disaster  in  every  case, 
at  once,  upon  its  happening,  thus  preventing  the  calamity;  and 
which  will  do  this  work  without  waste  of  effort.  Is  Life  Insurance 
such  an  institution? 

To  ask  this  question  is  to  answer  it,  and  to  answer  it  is  to 
acknowledge  that  the  institution  of  Life  Insurance  must  undergo 
changes  in  the  not  remote  future — structural  changes  amounting 
to  transformation.  I  am  not  now  to  hazard  any  prophecy  as  to 
the  form  which  will  emerge  from  these  changes.  The  present 
task  has  to  do  with  a  narrower  phase,  bearing  upon  our  duty  as 
actuaries  toward  Life  Insurance  Supervision,  our  duty  to-day  and 
to-morrow. 

Let  us  then  ask  a  further  question.  Does  the  institution  of  Life 
Insurance  contain  within  itself  the  initiative  for  the  needed  trans- 
formation? Are  the  elements  of  which  it  is  composed  such  that 
any  spontaneous  re-arrangement  of  them  can  form  a  fairly  adequate 
machine  for  meeting  the  economic  need  for  which  Life  Insurance 
exists?  If  not,  then  the  present  and  succeeding  generations  must 
and  will  employ  some  agency  outside  of  the  Life  Insurance  insti- 
tution to  bring  about  the  changes  which  the  people  need  and  will 
demand.  \\Tiat  will  that  outside  agency  be?  Is  not  the  State 
the  natural  organ  for  the  collective  action  of  men  in  community, 
and  will  not  the  State  be  the  agency  employed  for  effecting  the 
needed  transformation  in  Life  Insurance? 

The  human  elements  involved  in  the  life  insurance  of  to-day  are 
four;  by  which  is  meant  that  there  are  four  several  classes  of 
people  each  of  which  has  its  distinctive  interest  in  the  institution 
of  life  insurance.  Let  us  designate  these  elements  by  letters  of 
the  alphabet:  let  us  then  say, 

that  A.  represents  the  managers  of  the  life  insurance  companies, 
that  B.  represents  the  life  insurance  agents, 

that   C.  represents  the   persons  insured  or  insurable,   those  who 
have  other  persons  economically  dependent  upon  them, 
mostly  husbands  and  fathers;  and 
that  D.  represents   the    persons    economically   dependent,    mostly 
wives  and  children. 

Then  the  chain  of  effects  in  Life  Insurance  moves  from  A  to  B 
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to  C  to  D;  the  managers  move  first;  they  summon  the  agents 
out  of  the  general  population  and  apply  the  motive  to  them  to  act; 
the  agents  move  next,  they  apply  various  motives  to  the  husbands 
and  fathers;  next,  the  husbands  and  fathers  pay  their  money  for 
insurance;  and  lastly,  the  chain  of  effects  reaches  the  wives  and 
children,  as  they  receive  the  insurance  money. 

Evidently  A,  B  and  C — the  managers,  the  agents  and  the 
insured — are  the  active  parties  in  accomplishing  the  net  effect  of 
Life  Insurance;  and  the  question  we  have  to  consider  is  whether 
the  several  ties  that  bind  each  of  these  three  classes  to  the  Life 
Insurance  effort  are  such  as  to  make  it  possible  that  the  institution 
composed  of  these  three  elements  can  ever,  of  its  own  accord,  satis- 
factorily meet  the  two  tests  which  measure  the  social  duty  of  the 
institution.  These  two  tests  are,  first,  that  every  group  of  eco- 
nomically dependent  persons  in  the  community  be  guaranteed 
against  economic  disaster  through  the  chance  of  life  and  death; 
and,  second,  that  such  guarantee  be  furnished  with  the  least  possible 
economic  waste,  i.  e.,  with  the  least  possible  reduction  of  the  body 
of  actual  producers  and  the  least  possible  subtraction  from  the 
volume  of  actual  production;  for,  it  must  be  remembered  that, 
in  the  social  economic  sense,  classes  A  and  B  are  not  producers. 

The  determining  act  in  the  Life  Insurance  process,  that  which 
makes  it  an  actuality,  is  the  payment,  year  by  year,  of  sums  of 
money  into  the  institution  by  Class  C — the  husbands  and  fathers. 
Therefore  the  degree  to  which  Life  Insurance  meets  the  test  of 
adequacy  may  be  measured  by  comparing  the  volume  of  this  sum 
of  money  annually  paid  to  the  entire  life  insurance  institution 
with  the  volume  required  to  make  the  complete  provision  socially 
required;  and  it  ought  to  be  possible  to  apply  this  test  closely 
enough  to  reach  a  useful  conclusion.  The  question,  what  propor- 
tion of  the  average  man's  earned  income  he  must  put  into  life 
insurance,  if  he  is  to  make  adequate  provision  for  the  case  of  his 
death  while  others  are  dependent  on  him  and  for  the  case  of  his 
surviving  his  earning  power,  has  been  dealt  with,  and  the  answer 
has  been  reached  that  approximately  one-sixth  of  the  earned  income 
should  be  so  devoted.  Even  the  most  casual  glance  at  the  practice 
of  our  neighbors  is  enough  to  show  that  the  average  man  devotes 
nowhere  near  one-sixth  of  his  income  to  life  insurance.  How  far 
the  test  is  from  being  fulfilled,  taking  the  country  at  large,  we 
may  fairly  estimate  by  comparing  certain  figures  inferred  from 
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the  census  with  certain  figures  inferred  from  the  insurance  reports. 
Deductions  made  from  the  census  of  1900  indicate  that  the  total 
of  the  aggregated  incomes  of  the  people  of  the  United  States  in 
that  year  was  not  far  from  twenty  thousand  million  dollars,  ex- 
cluding income  from  capital  which  does  not  need  to  be  protected 
by  life  insurance.  One-sixth  of  twenty  thousand  million  dollars 
is  over  three  tliousand  million  dollars;  and  it  is  approximately  the 
latter  sum  which  the  people  of  the  country  should  have  turned 
over  in  the  year  1900  to  the  companies,  under  our  system  of  life 
insurance,  if  they  were  to  fully  secure  the  ends  which  life  insurance 
should  meet.  If  we  now  refer  to  the  insurance  reports  for  the  same 
year,  we  shall  infer  from  the  statistics  contained  in  them  that 
the  entire  sum  paid  as  premiums  and  assessments  for  all  forms 
of  life  insurance  in  1900  did  not  reach  the  figure  of  five  hundred 
million  dollars.  As  this  sum  is  only  one-sixth  of  the  sum  called 
for,  it  follows  that  the  device  called  life  insurance  is  actually  doing 
only  about  one-sixth  of  the  work  for  which  it  rationally  exists. 
And  this  result  tallies  very  well  with  our  daily  observation  of  the 
conditions  in  which  families  are  usually  left  on  the  death  of  the 
breadwinner;  very  often  there  is  no  life  insurance,  and  rarely 
indeed  is  there  adequate  insurance.  Evidently  the  present  insti- 
tution of  life  insurance  is  in  some  serious  respect  not  adapted 
to  human  nature  as  it  is.  Evidently  it  falls  far  short  of  the  test 
which  the  dawning  science  and  politics  of  welfare  will  impose. 

If  we  may  think  of  that  imaginary  yet  in  a  sense  real  being, 
the  genius  of  the  human  race,  as  groping  his  way  toward  the 
"  eubiotic  "  solution,  the  welfare  solution,  of  all  the  institutional 
problems  one  by  one,  we  shall  then  figure  him  as  an  inventor 
poring  over  a  working  model.  At  the  moment  he  happens  to  be 
studying  the  machine  called  Life  Insurance — a  little  machine 
which  we  conceive  he  could  hold  in  his  hand.  He  admires  the 
rate  at  which  its  wheels  go  romid  and  the  vehement  noise  of  its 
operations;  but  he  looks  closer  and  then  he  begins  to  wonder  at 
the  inadequacy  of  its  output.  "  ^^^^y,"  he  says,  "the  little  thing 
does  only  a  small  part  of  the  work  it  ought  to  do;  where  is  the 
fault?  Can  it  be  in  the  gearing?  Ah,  I  have  it,"  he  cries; 
"  the  part  A  gears  on  the  part  B  exactly,  and  all  the  power  goes 
over  into  B ;  but  between  B  and  C  the  cogs  slip  badly.  Only  every 
sixth  cog  engages;  five-sixths  of  the  power  is  lost.  The  machine 
must  be  made  over;  perhaps  I  should  get  Ivii.^r  results  by  con- 
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necting  it  on  with  the  big  machine."  This  big  machine  is  the 
mechanism  called  Government,  the  State;  and  we  may  safely  guess 
that  the  genius  of  the  race  will  not  long  be  hampered  by  old  maxims, 
by  dogmatic  sayings  about  the  functions  of  the  State,  by  notions 
that  the  State  is  a  machine  merely  for  negative  ends  and  that 
there  is  a  dreadful  risk  in  putting  to  positive  uses  its  mighty  and 
efEective  power — a  risk  which  must  be  refused  at  almost  all  hazards 
of  misery. 

A  writer  of  home-spun  verse,  Sam  "Walter  Foss,  has  roughly  but 
aptly  pictured  two  ways  in  which  men  act  towards  inevitable  change, 
in  the   following  lines : 

The  Zeitgeist. 
I. 

The  Zeitgeist  strides  upon  his  way,  oblivious  to  fears, 

Down  fate's  great  turnpike  thoroughfare  tliat  stretches  through  the  years. 

Beside  this  turnpike  thoroughfare  that  stretches  through  the  years, 
Lives  Charles  Erastus  Gontoseed  with  numerous  compeers. 

And  Charles  Erastus  Gontoseed  with  terror  stood  aghast, 
The  Zeitgeist  travelled  at  a  gait  so  reckless  and  so  fast. 

So  Charles  Erastus  Gontoseed  stood  in  his  onward  track 

To  wrestle  with  the  Zeitgeist  and  persuade  him  to  hold  back. 

The  Zeitgeist  saw  not  Gontoseed  ;  his  look  was  far  away. 
But  left  behind  his  trampled  form  mixed  with  the  miry  clay. 

And  then  the  Zeitgeist  still  strode  on,  oblivious  to  fears, 

Down  fate's  great  turnpike  thoroughfare  that  stretches  through  the  years. 

II. 

Beside  this  turnpike  thoroughfare  that  stretches  through  the  years 
Lived  William  Henry  Schlamahead  with  numerous  compeers. 

And  his  impulsive  temperament  chafed  in  a  restive  woe, 
The  Zeitgeist  travelled  at  a  gait  so  lumberly  and  slow. 

So  William  Henry  Schlamahead,  the  boldest  of  his  race, 
Stole  in  behind  the  Zeitgeist  to  accelerate  his  pace  ; 

Stole  in  behind  the  Zeitgeist  to  accelerate  his  flight, 

And  lunged  against  the  Zeitgeist's  back  and  pushed  with  all  his  might. 

The  Zeitgeist  travelled  on  his  way,  wrapped  in  eternal  peace, 
And  no  one  saw  his  rate  of  speed  perceptibly  increase. 
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But  Schlamahead  he  pushed  so  hard  his  nervous  system  broke, 
And  he  lay  stretched  a  victim  to  an  apoplectic  stroke. 

And  then  the  Zeitgeist  still  strode  on,  oblivious  to  fears, 

Down  fate's  great  turnpike  thoroughfare  that  stretches  through  the  years. 

I  would  not  be  understood  to  urge  actuaries  to  make  martyrs 
of  themselves  for  the  sake  of  truths  which  only  the  future  will 
unfold;  such  advice  would  be  unkind  and  it  would  also  be  foolish, 
for  it  is  clear  that  actuaries  must  be  conservatives.  Surely,  how- 
ever, they  need  not  be  conservatives  "  gone  to  seed  " ;  and  a  reason- 
ble  appeal  does  lie,  especially  to  the  younger  men,  that,  for  the 
intellectual  credit  of  the  profession,  they  take  the  pains  to  find  out' 
what  way  lies  the  march  of  mankind,  and  that  they  move  in  that 
direction  at  however  moderate  a  pace.  "We  often  hear  of  the  "  per- 
sonal equation  "  but  never  of  the  "  professional  equation,"  yet  the 
latter  has  as  much  place  as  the  former.  Every  calling  has  its  own 
special  "  color-blindness  " ;  this  we  recognize  well  enough  when  it 
is  a  question  of  our  friends,  the  lawj^ers,  or  the  bankers,  or  even 
the  insurance  executives,  but  we  seem  to  forget  it  when  our  own 
profession  is  in  question.  The  members  of  a  profession  attain  the 
last  touch  of  education  and  self-discipline  when  they  learn  how 
to  turn  upon  themselves  and  to  inquire  wherein  they  are  likely  to 
iudge  wrongly,  precisely  on  account  of  their  special  training  and 
their  special   situations  in  life. 

Such  a  wise  and  determined  open-mindedness  will  lead  the 
actuary  to  root  out  of  his  mind  his  ingrained  distaste  for  govern- 
mental supervision,  and  to  frankly  and  sincerely  hail  the  govern- 
ment official  dealing  with  insurance  as  a  co-worker  in  a  cause  in 
which  both  are  concerned  of  equal  right.  The  candid-minded 
actuary  must  ever  have  in  mind  that  the  institution  of  insurance 
can  doubtless  be  improved,  as  every  institution  can;  and  must 
consider  that  it  is  likely  there  are  improvements  feasible  which  in 
the  nature  of  the  case  can  hardly  suggest  themselves  to  insurance 
men.  However  crude  the  form  which  the  early  efforts  of  the  state 
official  may  take,  however  mistaken  the  immediate  aims  of  such 
legislation  may  be,  and  however  ill-adapted  the  means  even  for 
those  aims,  still  the  actuary  ought  to  meet  the  official  half-way, 
in  the  spirit  of  comparison  of  views  and  of  cooperation;  and,  above 
all  things,  he  ought  never  to  mislead  the  official,  even  by  silence. 
A  like  special  ethics  to  that  which  makes  every  attorney  an  officer 
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of  the  court,  and  binds  him  to  reply  witli  nothing  short  of  the  truth 
to  any  question  of  the  judge,  binds  the  actuary  towards  the  public 
officer;  but  with  this  favorable  difference,  that  whereas  the  lawyer 
may  on  occasion  have  to  make  the  hard  choice  between  his  duty  to 
the  court  and  his  duty  to  his  client,  the  actuary  is  never  put  to  that 
strait,  since  his  invariable  good  faith  towards  the  government  must 
ultimately  be  advantageous  to  his  company. 
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Remarks  by  Charter  Members. 


Me.   J.   M.    Craig. 

I  have  not  any  specific  thought  running  through  my  mind, 
except  one  thing  that  was  said  in  the  other  room  when  we  were 
at  luncheon.  A  gentleman  who  is  not  a  member  of  this  Society 
expressed  surprise  at  the  large  number  of  young  men  who  were 
present  at  the  luncheon,  either  members  or  associate  members 
of  this  Society.  And,  in  that  respect,  I  think  we  are  to  be  con- 
gratulated, as  it  betokens  a  very  strong  degree  of  interest  among 
the  young  men  who  have  come  into  the  business  and  who,  rightly, 
I  think,  forecast  the  future  in  the  large  demand  for  actuarial 
service. 

As  has  already  been  intimated,  the  earlier  history  of  the  Society 
was  more  prominently  marked  than  it  is  to-day  by  the  social 
features.  Of  course,  that  was  possible  then,  where  it  is  hardly 
possible  to-day,  because  all  the  members  were  acquainted  with  one 
another  then  by  reason  of  the  relatively  small  number,  where  such 
a  thing  is  practically  impossible  to-day.  I  doubt  if  even  the  Secre- 
tary could  shake  every  member  by  the  hand  and  call  him  by  name 
as  he  did  so. 

The  prospects  that  lie  open  before  the  young  men,  I  think, 
are  exceedingly  good.  I  do  not  know  how  many  men  have  gone 
out  from  the  company  with  which  I  am  connected,  to  be  actuaries 
of  other  companies,  probably  five  or  sixr  and  I  presume  other 
members  of  the  Society  can  say  the  same  thing.  I  would  not  like 
to  trust  to  my  memory  as  to  the  number  of  persons  who  have 
approached  me  within  a  year  in  search  of  persons  qualified  to 
assume  the  position  of  an  actuary,  but  the  number  is  considerable, 
and  the  demand  seems  to  be  on  the  increase.  The  large  number  of 
new  companies  being  formed,  and  the  high  degree  of  practical 
knowledge  required  to  steer  them  into  a  safe  harbor,  which  is 
constantly  on  the  increase,  are  things  that  ought  to  spur  the  young 
men  in  the  business  on  to  higher  degrees  of  knowledge,  not  only 
of  theoretical  knowledge  obtained  from  the  books  and  which  is 
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required  in  the  examinations,  but  that  practical  knowledge  which 
is  not  only  acquired  at  the  desk  but  also  from  general  observation 
and  original  research,  so  they  may  be  qualified  to  meet  the  complex 
questions  which  are  constantly  arising  to-day  and  which  were  not 
known  twenty  years  ago. 

Mr.  Macaulay. 

"When  I  received  a  note  in  Montreal  from  Mr.  Craig  that  I 
would  be  expected  to  give  some  of  the  memories  of  the  early  days 
of  the  Societ}^,  I  felt  that  it  was  taking  me  back  to  really  important 
and  very  happy  days.  You  young  men  here  can  hardly  realize 
just  how  things  were  twenty  years  ago,  when  we  actuaries  in  the 
country  only  knew  of  each  other  by  seeing  each  other's  names 
occasionally  upon  prospectuses.  We  in  Canada  knew  that  there 
were  actuaries  of  different  companies  in  New  York,  and  we  knew 
the  names  of  some  of  them,  but  that  was  about  all.  And  when  this 
circular  came  to  us,  signed  by  Mr.  Fackler,  calling  for  a  conference 
of  the  actuaries  of  the  continent  to  form  an  actuarial  society,  we, 
at  least  in  Canada,  received  the  invitation  very  joyfully.  We  felt 
the  need  of  something  of  that  kind.  As  years  have  gone  along, 
I  may  say,  we  have  felt  the  need  of  it  more  and  more.  But  you 
young  men  who  have  grown  up  since,  have  no  conception  of  what 
things  were  before,  and  perhaps  hardly  appreciate  what  a  blessing 
the  Society  is  to  us  all. 

My  mind  goes  back  to  the  time  when  we  came  down  to 
New  York  twenty  years  ago.  We  met  at  the  Astor  House,  and  I 
may  say  that,  so  far  as  I  remember,  the  only  actuaries  on  this 
continent  I  myself  had  met  before  that  time  were  Mr.  Fackler, 
Mr.  Elizur  Wright  and  Mr.  Nitchie,  and  each  of  them  but  once. 
When  we  met  at  that  first  meeting,  it  was  a  pleasure,  a  novelty 
and  a  delight,  that  I  have  never  forgotten.  At  the  meeting  we  were 
told  that  although  Mr.  Fackler  had  sent  out  the  notes  of  invitation 
yet  in  reality  the  formation  of  this  Society  had  been  the  work  prin- 
cipally of  three  men,  Mr.  Fackler,  Mr.  Homans  and  Mr.  McClintock. 
We  owe  to  these  men  who  founded  the  Society  a  debt  of  gratitude 
so  great  that  we  can  never  repay  it. 

We  were  told  in  conversation  at  that  little  meeting  how  fortu- 
nate we  were  in  havino^  such  a  man  as  Mr.  Homans  who  would 
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naturally  and  inevitably  be  put  into  the  presidential  chair,  and  you 
know  how  well  he  filled  the  position.  And  I  remember  also  a 
remark  made  by  Mr.  McClintock,  "We  are  exceedingly  fortunate 
to  have  a  man  admirably  suited  for  the  secretaryship,  that  is  Mr. 
Pierson."  They  had  it  all  thought  out.  The  memories  of  those 
days  of  beginnings  are  very,  very  pleasant.  We  Canadians  who 
came  down  at  that  time  were  a  mere  handful ;  the  late  Mr.  McCabe, 
Col.  Macdonald,  Mr.  Hendr}-  and  myself  were  all.  Although  so 
few,  we  were  received  by  our  friends  from  the  south  of  the  line 
with  all  possible  good  will — every  kindly  consideration  was  extended 
to  us  then  and  ever  afterwards. 

It  may  be  of  interest  to  you  to  know  that  at  that  very  first 
meeting  the  question  of  the  name  of  the  Society  came  up.  Those 
in  New  York  preferred  "American  Actuarial  Association,"  three 
A's.  We  Canadians  said  we  did  not  like  the  adjective  American, 
because  in  Canada  the  word  "  American  "  -has  come  to  mean  largely 
United  States.  The  noun  "  America  "  does  not  usually  have  that 
limited  meaning  and  the  suggestion  that  it  be  substituted  for  the 
adjective  was  promptly  accepted  and  the  name  changed  to  the 
"  Actuarial  Society  of  America." 

I  remember  Mr.  McClintock's  saying  to  me,  "  Macaulay,  now 
that  our  Society  has  been  formed,  some  people  are  wondering 
who  are  to  be  the  influential  members.  Some  people  have  an  idea 
that  they  are  to  be  the  men  connected  with  the  big  companies. 
That  is  a  great  mistake ;  they  will  not  necessarily  be  the  influential 
men.  The  test  is  going  to  be,  who  will  read  the  best  papers  and 
put  the  most  work  into  the  Society."  An  excellent  thing  to  have 
been  said  right  at  that  very  beginning,  and  it  has  proved  true. 

It  was  a  day  of  beginnings  also  of  friendships  which  have  gone 
on  strengthening  year  after  year.  We  spent  much  of  the  time 
getting  acquainted.  I  remember  particularly  a  walk  over  the 
Brooklyn  Bridge  with  Mr.  Lunger,  Mr.  Pierson  and  Mr.  E.  P.  Mar- 
shall. In  the  course  of  the  conversation  Mr.  Lunger  said,  "You 
will  find  that  our  American  actuaries  are  pretty  bright  men."  I 
agreed  with  him  then  and  I  can  agree  with  him  a  great  deal  better 
to-day  because  then  I  took  it  on  trust  while  now  I  know  it  myself. 

Another  little  memory  goes  back  to  Mr.  Phillips.  I  went  to  Mr. 
Steams  of  the  Montreal  Branch  of  the  Equitable  Life  and  asked 
for  a  note  of  introduction  to  their  Head  Office.     "  All  right ; " 
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he  said,  "  There  is  no  use  of  your  going  to  see  Mr.  Phillips — he 
won't  tell  you  anything ;  I  will  give  you  a  letter  to  Mr.  Alexander." 
When  I  presented  my  letter,  Mr.  Alexander  was  out  of  town  so  I 
was  referred  to  Mr.  Phillips  after  all.  I  found  that  he  had  been 
much  maligned;  no  one  could  have  done  more  for  me.  He  took 
me  around  the  departments ;  he  tore  pages  out  of  the  back  of  books 
to  give  me  forms,  and  did  everything  possible.  I  could  not  but 
contrast  the  way  in  which  I  was  received  with  that  in  which  I 
had  expected  to  be  received.  Mr.  Phillips  was  a  diffident  man  but 
fortunately  I  had  put  him  in  a  position  where  he  could  do  me  a 
favor  and  he  was  at  his  ease  at  once.  As  a  result  of  that  interview 
we  were  friends  to  the  end  of  his  life,  and  I  attribute  it  to  the 
fact  that  at  the  first  meeting  he  was  able  to  do  me  a  favor  and  his 
shyness  was  gone  as  far  as  I  was  concerned.  His  friendship  was 
an  honor  I  much  appreciated. 

It  was  not  only  the  Canadian  actuaries  who  needed  to  be  intro- 
duced to  the  American  actuaries  but  some  of  the  New  York 
actuaries  to  their  associates.  At  one  of  our  meetings  while  a 
little  group  of  us  were  standing  awaiting  the  adjournment  of  the 
Council,  a  man  whom  none  of  us  knew  came  in.  I  determined 
to  find  out  who  he  was  so  I  went  over  to  him  and  introduced 
myself  and  asked  him  if  he  was  one  of  us.  He  said,  "  Yes,  my 
name  is  Van  Cise,"  and  I  had  the  pleasure  of  introducing  Mr. 
Van  Cise  to  the  other  Kew  York  actuaries  present ! 

But  these  friendships  have  gone  on,  as  I  have  said,  from  the 
beginning,  growing  stronger  and  deeper  and  wider  with  every 
passing  year.  Those  who  used  to  look  upon  each  other  merely 
as  persons  connected  with  rival  companies,  who  were  actuated  by 
jealousies,  who  looked  at  each  other  through  green  spectacles,  not 
merely  ceased  to  be  strangers,  ceased  to  be  enemies,  rivals,  but 
they  became  friends,  and  as  time  wore  on  the  friendships  got  to  be 
very  close.  I  know  it  is  true  in  my  case,  and  I  think  it  is  true  in 
the  case  of  a  very  large  proportion  of  us,  that  many  of  the  very 
dearest  friends  we  have  are  those  that  we  have  met  in  connection 
with  this  dear  old  Actuarial  Society. 

The  boimdary  line  is  rarely  thought  of  except  by  our  friends 
from  the  South  who  wish  to  make  sure  that  we  northerners  receive 
our  full  share — and  more — of  all  offices  and  honors.  You  are  just 
as  strong  Americans  as  you  were  ever,  and  we  are  just  as  strong 
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Canadians  as  we  ever  were,  but  when  we  come  together  we  are 
just  one  large,  happy  family. 

At  first  we  had  the  club  idea  and  there  was  some  opposition 
to  the  organization  being  anything  but  an  actuarial  club.  Gradu- 
ally that  idea  lessened  and  the  opposition  to  such  things  as  exami- 
nations as  a  pre-requisite  to  membership  and  the  use  of  such  ex- 
pressions as  "  Fellow,"  as  well  as  the  fear  of  appearing  to  copy 
the  Institute  of  Actuaries,  have  disappeared.  At  the  start  we  had 
30  members;  we  now  have  136  Fellows  and  92  Associates.  From 
nothing  our  Society  has  grown  to  a  rank  already  practically  equal 
to  that  of  the  mother  actuarial  society,  the  Institute  of  Actuaries. 

While  the  benefit  to  you  in  the  United  States  from  the  existence 
of  our  Society  has  been  great,  I  think  I  can  say  that  the  benefit 
to  us  in  Canada  has  l^een  greater  still,  because  we  were  more 
isolated,  more  detached,  and  felt  the  need  more.  So  highly  do  I 
value  the  Society  that  when  it  was  founded  I  made  up  my  mind 
to  attend  its  meetings  as  regularly  as  if  they  were  our  own  board 
meetings,  and  to  give  them  priority  over  everything.  We  have  had 
forty-one  semi-annual  meetings  and  I  have  been  absent  from  the 
second  one  only,  and  that  time  I  was  in  Europe.  This  shows 
my  estimate  of  the  importance  of  the  Society. 

We  Canadians  have  generally  appreciated  it.  There  are  eighty- 
five  Fellows  of  the  Society  in  the  United  States;  in  Canada  there 
are  eighteen.  In  other  words,  the  Canadian  Fellows  are  twenty-one 
per  cent,  of  the  Fellows  in  the  United  States — I  think  that  is 
quite  our  proportion.  Of  the  Associates,  there  are  forty-seven  in 
the  United  States,  and  thirty-three  in  Canada.  We  have  seventy 
per  cent,  of  your  number  of  Associates !  And  I  don't  think  we 
have  quite  seventy  per  cent,  of  your  population  yet!  Then  six 
out  of  the  eleven  who  this  morning  became  Associates  by  exami- 
nation, are  Canadians,  and  of  the  six  Fellows  elected  this  morning, 
two  are  Canadians. 

And  not  merely  have  we  these  Fellows  and  Associates  in  Canada, 
but  you  bave  taken  from  us  a  lot  of  our  very  best.  Of  the  eighty- 
five  Fellows  who  are  in  the  United  States,  four  are  Canadians, 
and  four  are  Scotcliman,  which,  I  think,  is  next  best  to  being  a 
Canadian;  and  three  are  Englishmen.  Among  the  forty-seven 
Associates  that  you  have  in  the  United  States,  there  are  eight 
Canadians.  We  are  proud  of  it.  You  know  how  Scotchmen  think 
that  their  little  country  is  the  backbone  of  the  United  Kingdom. 
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Well;,  we  in  Canada  have  just  a  trifle  of  the  same  conceit  and  in 
our  moments  of  boastfulness  sometimes  refer  to  our  country  as  the 
Scotland  of  North  America.  Still,  as  I  have  said,  the  boundary 
line  does  not  exist  between  us  except  in  good-natured  banter  like 
this. 

Mr.  Macdonald. 

In  common  with  others  I  received  a  note  from  Mr.  Craig  but 
at  that  time  did  not  expect  to  attend  this  meeting  and  learned 
that  I  should  be  able  to  only  about  two  days  ago,  therefore  I  have 
come  quite  unprepared.  I  should  like  just  in  a  word  to  endorse 
all  that  has  been  said  by  Mr.  Macaulay.  I  especially  wish  to 
emphasize  the  pleasure  with  which  I,  in  common  with  other 
Canadian  actuaries,  twenty  years  ago  received  the  notice  intimating 
that  an  attempt  was  being  made  to  form  an  actuarial  society. 
The  actuaries  of  Canada  were  then  few  in  number  and  little  known 
to  one  another.  The  names  of  the  actuaries  of  the  great  American 
companies  were  well  kno^^n  to  us  but  prior  to  the  formation  of  this 
Society  I  had  met  but  three  or  four  of  them,  though  I  had  the 
pleasure  of  an  intimate  acquaintance  with  one  who  is  regarded 
as  among  the  fathers  of  this  Society,  Mr.  Fackler. 

One  of  the.  questions  of  that  first  meeting  which  was  prominent 
in  the  minds  of  many  of  those  who  were  anxious  for  the  success 
of  the  Society  was  how  we  were  to  avoid  in  our  discussions  and 
proceedings  some  of  the  difficulties  which  might  make  for  failure, 
and  I  remember  well  the  words  of  our  first  President,  Mr.  Homans, 
after  his  election  in  which  he  laid  down  the  principle  that  there 
should  be  "  no  politics  "  in  the  Actuarial  Society,  meaning  that 
there  should  be  nothing  in  our  discussions  touching  upon  or  per- 
taining to  the  affairs  of  any  individual  company.  I  think  that 
this  principle  laid  down  at  the  formation  of  the  Society  has  been 
steadily  and  faithfully  observed  and  has  done  much  towards  secur- 
ing the  success  of  the  Society.  The  Society  has  done  much,  not 
only  for  its  members  individually,  but  in  creating  a  status,  as  it 
were,  for  the  profession  of  actuary  in  the  United  States  and  Can- 
ada which  it  did  not  and  could  not  have  possessed  in  the  absence 
of  such  an  organization.  Furthermore,  the  facilities  which  are 
afforded  by  the  Society  for  the  pursuit  of  actuarial  studies  and  the 
granting  of  the  degrees  of  Fellowship  and  Associateship  to  the 
younger  members  of  the  profession  is  of  incalculable  benefit  to  the 
members  individually  and  to  the  companies  which  they  serve. 
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At  the  time  this  association  was  formed  many  of  the  companies 
had  no  actuary  or  properly  qualified  person  in  charge  of  the 
actuarial  department.  That  condition  was  perhaps  due  to  the 
circumstances  which  then  obtained,  which  made  it  difficult  to 
secure  competent  actuaries.  This  condition  has  now  been  changed 
and  it  is  possible  for  every  company,  however  small,  to  have  some 
one  trained  in  the  actuarial  profession  to  guide  its  destinies  and  to 
advise  those  charged  with  its  management. 

I  wish  in  closing  to  express  my  pleasure  at  being  here  to-day 
and  also  my  pleasure  in  calling  to  mind  the  meeting  that  we  had 
twenty  years  ago.  My  only  regret  in  connection  with  it  is  that 
while  I  do  not  feel  that  I  am  getting  old,  I  know  that  the  hand 
of  time  has  ])een  laid  upon  my  shoulder,  or  perhaps  I  should  say, 
upon  my  head,  as  I  bear  evidence  of  it  although  I  feel  yoimg  in 
heart  and  body. 

Mr.  Wells. 

Something  has  been  said  to-day  as  to  what  is  going  to  happen 
in  the  future  as  well  as  what  has  happened  in  the  past.  Some 
of  the  younger  men  will  have  a  hand  in  the  guidance  in  that 
future  so  that,  when  the  time  comes  when  something  better  than 
our  method  of  life  insurance  shall  be  found  as  a  substitute,  you 
will  have  a  hand  in  the  shaping  of  that  future. 

Mr.  Macaulay  told  how  he  had  the  privilege  of  introducing  one 
New  York  actuary  to  another.  It  was  as  bad  in  other  places. 
I  am  not  sure  that  I  loiew  all  of  the  Hartford  actuaries  and  I 
certainly  did  not  know  the  New  York  actuaries  as  a  body.  I 
probably  knew  one  or  two  of  them. 

As  I  look  back  I  see  that  in  a  great  many  cases  those  who  were 
prominent  in  life  insurance  before  me  and"  my  time  built  better 
tlian  they  knew.  If  you  can  say  as  much  of  us  old  people  as  we 
pass  from  the  stage,  we  shall  be  gratified,  but  sometimes  I  fear 
that  instead  you  will   wish  we  liad  done  things  differently. 

Mr.  E.  p.  Marshall. 

I  have  always  looked  back  at  that  first  meeting  at  the  Astor 
House  with  a  great  deal  of  interest.  The  friendships  formed 
there,  and  which  have  been  already  referred  to,  have  been  with  me 
most  pleasant  and  lasting.  There  I  met  a  number  of  the  present 
members  whose  friendship  I  value  as  among  those  most  treasured. 
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while  among  the  men.  who  have  gone  before,  I  might  mention 
Mr.  Whiting,  Mr.  Miller  and  Mr.  Homans,  whose  memories  are 
dear  and  whose  great  ability  we  all  recognized  while  they  were 
with   us. 

One  of  the  great  things  I  have  treasured  has  been  the  inspira- 
tion I  got  from  those  men  whom  I  met  at  the  formation  of  this 
Society.  They  were  men  of  high  ideals  and  high  attainments 
and  when  we  went  back  home  we  felt  we  had  to  live  up  to  the 
standard  they  set  for  us.  I  am  reminded  of  one  thing  referred  to 
by  my  friend,  Colonel  Macdonald.  Twenty  years  ago  when  he 
and  I  came  here,  our  heads  were  as  black  as  those  of  some  of  these 
young  fellows  are  now.  The  frost  anil  snow  that  never  melts 
has  now  settled  down  upon  us  and  we  ure  beginning  to  look  out 
of  the  west  window  at  the  setting  sun.  You  young  members  here 
will  have  the  great  work  of  holding  up  the  high  standard  of  this 
Society  which  was  set  by  the  men  who  founded  it  twenty  years  ago. 

Letter  of  Me.  Kitchie.^ 

In  responding  to  a  toast  about  the  time  of  the  organization  of 
this  Society  Mr.  Macaulay  amused  the  members  by  relating  an 
instance  in  which  he  was  called  upon  not  only  to  define  but  to 
spell  the  word  "  actuary,"  I  have  had  many  similar  experiences 
and  have  even  had  to  contend  with  prevailing  definitions  or  im- 
pressions, especially  since  engaging  in  actuarial  work  on  my  own 
account.  I  found  a  very  common  impression  to  be  that  the  busi- 
ness of  an  actuary  is  chiefly  that  of  a  life  insurance  broker,  his 
technical  work,  if  recognized  at  all,  being  considered  incidental 
to  that  of  placing  applications  for  insurance.  I  was  once  tele- 
phoned for  a  policy  loan,  my  inquirer  being  almost  incredulous 
upon  learning  that  this  was  not  my  business.  Both  of  these 
features  having  been  made  prominent  in  certain  lines  of  actuarial 
advertising,  it  was  in  some  cases  difficult  to  convince  inquirers 
that  my  work  was  confined  to  technical  lines. 

It  seems  to  me  that  the  recent  upheaval  in  the  insurance  business 
has  led  to  a  better  understanding  of  the  position  and  work  of 
actuaries  and  that  this  advancement  in  public  appreciation  is 
largely  due  to  the  influence  of  this  Society.     Its  standards  and  the 

^  Read  by  Acting  Secretary. 
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mutual  helpfulness  of  its  members  have  resulted  in  saving  much 
that  is  good  out  of  conditions  which  might  have  been  far  worse 
except  for  this  influence. 

I  have  frequently  regretted  that  in  my  own  preparation  there 
was  not  the  spur  and  discipline  of  a  system  such  as  this  Society 
has  adopted  in  its  requirements  for  admission.  Wlien  I  began 
the  study  of  rudiments,  such  requirements  and  anything  like  ade- 
quate direction  were  lacking  so  far  as  I  was  aware;  I  was  left 
to  pick  my  way  through  Jones  and  Chisholm  as  best  I  could  with 
no  suggestions  covering  special  preparation  for  more  advanced  study. 
The  Text-book  of  the  Institute  had  not  been  published.  The  import- 
ance of  better  preparation  was  realized  at  a  period  when  other 
duties  and  occupations  absorbed  much  time  and  stood  in  the  way 
of  readily  catching  up  and  when  hard  study  was  not  as  easy  as 
in  earlier  years.  Possibly  others  whose  work  dates  back  to  that 
period  have  felt  similar  handicaps.  I  am  glad  that  they  have 
now  been  largely  removed,  so  that  those  who  are  now  entering  the 
actuarial  profession  have  every  opportunity  and  encouragement 
for  more  complete  and  effective  preparation,  with  better  guidance 
than  was  possible  at  the  time  to  which  I  refer. 

Letter  of  Mr.  Wing.^ 

My  duties  of  late  years  have  prevented  me  from  keeping  in 
as  close  touch  with  our  Actuarial  Society  as  in  those  earlier  days 
when  I  counted  it  one  of  my  greatest  privileges  in  a  professional 
way  to  meet  with  the  members  of  this  Association  and  catch  the 
inspiration  and  practical  help  which  came  from  mingling  with 
men  whom  I  looked  up  to  as  my  superiors  in  the  Actuarial  pro- 
fession. My  heart  is  as  much  in  sympathj  -ndth  our  Society  as 
ever  and  I  am  proud  to  be  a  member  of  it.  Its  future  is  assured 
and  our  younger  members  can  well  afford  to  devote  to  its  interests 
their  best  energies.  I  am  sorry  not  to  be  with  you  at  this  time 
when  I  am  sure  pleasant  memories  of  "  Auld  lang  s}Tie  "  will  be 
revived  and  mingled  with  them  will  be  thoughts  of  "hands  that 
are  vanished  and  voices  that  are  still." 

Letters  of  regret  for  inability  to  attend  were  received  from  Mr. 
Field,  Mr.  Hendry,  Mr.  Loveland,  Mr.  Lunger  and  Mr.  Sanders. 

'Kead  by  Acting  Secretary. 
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A  Note  on  the  Original  Contribution  Plan. 


PERCY  C.    H.    PAPPS 


A  sliort  time  ago  I  received  a  letter  from  a  gentleman  who  was 
studying  for  the  fellowship  examination  of  this  Society  in  which  he 


"  I  have  no  volumes  of  the  Institute  Journal  previous  to  No. 
20  and  I  have  been  endeavoring  to  locate  definitely  the  statement 
of  the  usual  contribution  formula.  I  have  been  almost  exasperated 
at  the  number  of  references  made  to  this  formula  without  any 
definite  statement  of  the  formula  itself. 

"  In  the  very  first  volume  of  the  Journal  of  the  Actuarial 
Society,  Mr.  Fackler  concludes  a  paper  by  the  statement  that  a 
copy  of  the  contribution  method  as  published  by  the  Mutual  Life 
in  1863  might  very  well  form  a  fitting  close  to  his  paper,  and  this 
is  as  near  as  I  have  been  able  to  get  to  what  I  want." 

In  volume  ,11  of  the  Journal  of  the  Institute  of  Actuaries,  or 
The  Assurance  Magazine,  as  it  was  then  called,  there  is  a  paper 
by  the  late  Mr.  ShepjDard  Homans  entitled  "  On  the  Equitable 
Distribution  of  Surplus."  This  paper  gives  a  full  description  of 
the  original  contribution  plan.  Unfortunately  there  are  a  good 
many  young  actuaries  who  have  not  access  to  this  paper.  It  was 
published  in  1863  and  the  notation  used  is  somewhat  different 
from  the  universal  notation,  so  that  it  occurred  to  me  that  it  would 
be  desirable  to  have  a  brief  summary  of  this  paper  in  the  Trans- 
actions of  our  Society.  If  any  precedent  is  necessary  for  such  a 
course,  I  may  mention  that  the  Faculty  of  Actuaries  have  printed 
in  their  Transactions  revised  editions  of  papers  which  were  origi- 
nally printed  in  the  Transactions  of  the  Actuarial  Society  of 
Edinburgh. 

In  his  original  paper  Mr.  Homans  explained  that  the  charter 
of  The  Mutual  Life  Insurance  Company  of  New  York  provided 
that  the  oflScers  "  shall  credit  each  member  with  an  equitable  share 
of  the  profits."  Mr.  Homans  states  that  a  distribution  of  the 
surplus  of  the  Mutual  Life  at  that  time  by  any  usual  method 
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would  not  only  have  been  far  from  equitable,  but  would  have  been 
a  violation  of  the  charter  of  the  Company.  The  necessity  of  ob- 
taining a  more  equitable  method  of  distributing  surplus  resulted 
in  the  contribution  plan. 

The  accumulated  payments  on  a  policy  are  absorbed,  first,  by 
the  usual  cost  of  insurance;  second,  by  the  reserve;  and  third,  by 
the  remainder,  which  is  a  contribution  to  the  surplus  fund.  The 
cost  of  insurance  can  only  be  determined  by  a  careful  analysis  of 
the  results  of  experience.  Mr.  Homans  evidently  means  by  "  accu- 
mulated payments  "  the  amount  received  from  premiums  less  ex- 
penses. Mr.  Homans  points  out  that  the  reserve,  even  if  too  large, 
will  only  increase  by  such  excess  the  policyholders^  actual  share 
of  surplus  at  the  next  distribution. 

The  following  is  a  demonstration  of  the  method  suggested  for 
dfitermining  the  contribution  of  any  policy  to  the  surplus  fund, 
or  what  has  come  to  be  laiown  as  the  contribution  plan. 

Let  (1  + 1)'=  amount  of  1  at  the  end  of  t  years  at  rate  i,  where 
i  is  the  rate  of  interest  actually  realized  from  the  investments  of  the 
company. 

1  4"  ^t^^  =  the  amount  of  1  per  annum  in  advance  for  t  years 
also  at  rate  i. 

P^Y]  =  premium  to  insure  1  for  one  year  at  age  z  according  to  the 
actual  rate  of  mortality  aud  interest  (i)  experienced  by  the  company. 

nVx  =  amount  actually  reserved  at  the  last  distribution  as  the  then 
present  value  of  a  policy  of  1  issued  n  years  previously  at  age  x. 

„  ^  ^ y"^  =  amount  actually  reserved  at  the  present  distribution  as  the 
present  value  of  the  same  policy  (accented  to  denote  the  effect  of 
any  change  in  the  valuation  basis). 

TT^  =  effective  annual  premium,  or  the  annual  premium  actually 
paid  diminished  by  a  contribution  for  expenses  and  a  percentage  for 
commission. 

J^CJcT\  =  contribution  to  surplus  during  the  next  t  years  by  a  policy 
of  1  issued  n  years  before  at  age  x. 

l^  and  rf^  =  numbers  living  and  dying  according  to  a  mortality 
table  representing  the  actual  experience  of  the  company. 

Then,  the  contribution  to  the  surplus  of  the  company  at  the  end  of 
one  year  by  h  +  n  persons  insured  n  years  before  at  age  x  for  one  year 
will  be 

Ix  +  n  '   nVz(l  +  i)  +  Ix  +  n  •   T^(l  +  0  —d^  +  n  —  fx  +  n  +  1  •   n  +  lK 

^^^  TjCjrn  •  Ix  +  n 
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Substituting  ^^  +  „  —  d^^n  for  ^^  +  „  +  i,  we  have 

''£  +  11  •  n  +  iy  X  ^^  n^^n  •   ^x  +  » 

Dividing  this  equation  by  /^  +  „  we  have,  since  -~^  =  Pl,i\{l  + 1) 
as  the  contribution  of  each  person  at  the  end  of  the  first  year 

„F,(1  +  t)  +  TT^l  +  0  -  ^.I»in(l  +*)(!-  «  +  i^l) 

At  the  end  of  the  second  year,  the  contributions  from  each 
person  whose  policy  remained  in  force  at  the  beginning  of  that  year, 
will  be 

n  +  2  K  =  ,Cx2] 

Supposing  five  years  to  be  the  distribution  period,  the  contri- 
bution from  each  person  whose  policy  remained  in  force  at  the 
beginning  of  the  fifth  year,  will  be 

„F,(1  +  iy  +  ^X^  +  >Sri)  —  P.;.Tl(l  +  *)'(!  -  «  +  it) 

-P.  +  ^  +  ir,(l  +  0*(l-»  +  2FJ 

-  p..+U2na  +  iya  -  n+zt) 

—  P.  +  ;l  +  4ri(l  +  0(1  -n  +  sK) 

n  +  5  'x  ^^^  nCxd] 

Mr.  Homans  states  that  the  contributions  of  policies  during  a 
bonus  period  may  in  general  be  found  thus: — Credit  each  policy- 
holder, first,  with  the  amount  actually  reserved  at  the  last  pre- 
ceding distribution  of  surplus;  and,  second,  with  the  effective  pre- 
miums paid  since  that  time,  both  sums  being  accumulated  at  the 
actual  current  rate  of  interest  to  the  date  of  the  present  distri- 
bution; and  charge  him,  first,  with  the  actual  cost  of  the  risk  to 
which  the  Company  has  been  exposed  during  the  interval,  deter- 
mined by  means  of  the  table  representing  the  rates  of  mortality 
and  interest  actually  experienced;  and,  second,  with  the  amount 
now  reserved.  The  difference  between  the  sum  of  his  credits  and 
the  sum  of  his  debits  determines  the  contribution  from  the  policy. 

Mr.  Homans  points  out  that  if  the  rates  of  interest  and  mor- 
tality actually  experienced  have  been  more  favorable  than  those 
assumed  in  purchasing  reversionary  additions  at  the  previous  dis- 
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tribution  period,  a  profit  to  the  Company  will  result.  The  con- 
tribution from  a  former  dividend  applied  to  the  purchase  of  a 
reversionary  addition  of  1,  the  present  value  of  which  at  the 
last  distribution  was  A^  +  n  is,  at  the  end  of  five  years, 

-  P,  +  ^  +  in(l  +  iy(l—A',  +  n  +  2) 

-  Px  +  ;  +  2in(l  +  *■)'(!  -  ^'.  +  n  +  3) 

—  P.  +  A  +  3n(l+0^(l— ^'.  +  «+4) 

—  Pz  +  n  +  iTli^  -]-  i)(l  —  A'^  +  n  +  5)  —  A\  +  n  +  5 

By  a  similar  course  of  reasoning  it  will  be  seen  that  the  con- 
tribution from  a  former  dividend  applied  to  the  purchase  of  an 
annuity  of  1  to  be  used  in  reduction  of  premiums,  the  present 
value  of  which  at  the  last  distribution  was  a.r+n  is,  at  the  end  of 
five  years, 

ax  +  „(l  +  0'  -  (1  +  ^)'(1  -  P-  +  nl]  ■  a'x  +  „  +  l) 

—  (1  +  i)\l  —  P,  +  Uir\ .  a',  +  „  +  2) 

-  (1  +  0'(1  —  P,  +  ^  +  2n  •  a'.  +  „  +  3) 

—  (1  4-  iy(l  —  Px  +  n  +  ZT]  .  a'^  +  „  +  4) 

(1  +  'i)(l  Px     n  +  'iT]  •  a'x  +  „  +  5)  a.'-c  +  n  +  5 

The  contribution  from  a  person  dying  between  two  distribution 
periods,  say,   for  instance,  during  the   first  year  is, 

{„n(l  +  0  +  '^xCl  +  i)  -  P^  +  nr]a  +  0(1  -n  +  lF.) 

— n+it}  a +  iy=nc,Y](i-{- iy 

=  „K(i  +  0'  +  'r.(i  +  0'-^x4-nn(i  +  tT(i-„+iFJ 

-n+iV,{i  +  iy=,^e,r\(i^iy 

If  death  should  occur  during  the  third  year  the  contribution 
would  be, 

„K(i  +  tr  +  7r,(i  +  0^-P.4-„n(i+OXi-n+in) 
+  7r^(i  +  iy-n+n+in(i  +  0'(i-n+2T'.) 
+  T,ci  +  tT-P.+«+2n(i+tr(i— «+3F.) 

—7i+dVx(i  +  iy=nCzW]i'i-  +  iy 

If  death  should  occur  during  the  fifth  year  the  contribution  would 
be  nCz5]  assuming  tltat  the  distribution  was  made  each  five  years. 

Mr.  Homans  states  briefly  how  the  contribution  plan  was  made 
use  of  in  tlic  equitable  distribution  of  the  surplus  of  the  Mutual 
Life.  That  portion  of  the  general  surplus  resulting  from  the 
overpayments  of  existing  members,  including  death  policies,  was 
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placed  at  the  ci-edit  of  the  original  contributors  in  the  proportions 
paid  by  each.  That  portion  of  the  general  surplus  resulting  from 
extraneous  sources  such  as  lapses,  etc.,  was  applied  first,  as  an 
offset  to  the  general  expenses  of  conducting  the  business;  second, 
as  a  dividend  of  25%  on  participating  premiums  on  all  policies 
where  the  contribution  was  less  than  such  percentage;  and  third, 
the  balance  was  divided  amongst  the  remaining  policyholders  in 
proportion  to  the  contributions. 

Mr.  Homans  concludes  his  paper  with  the  following  paragraph : 

"  It  gives  me  pleasure  to  say,  in  conclusion,  that  whatever  credit 
may  attach  to  the  origination  and  successful  application  of  an 
entirely  new  method  of  dividing  surplus,  should  justly  be  shared 
by  my  young  assistant,  Mr.  David  Parks  Fackler.  Mr.  F,  has 
also  devised  an  independent  original  formula  for  the  same  purpose, 
which,  starting  from  hypotheses  substantially  the  same,  produces 
results  nearly  identical  with  the  method  now  described — the  one 
confirming  the  other.  I  am  in  hopes  that  he  will  make  his  very 
ingenious  formula  the  subject  of  a  paper." 

So  far  as  I  am  aware  Mr.  Fackler  has  not  seen  fit  to  put  his 
ingenious  formula  in  the  shape  of  a  paper.  It  may  be  mentioned 
that  the  contribution  plan  in  use  to-day  in  the  distribution  of 
surplus,  Mr.  Fackler's  accumulation  formula  for  the  calculation  of 
policy  values,  and  the  idea  underlying  the  gain  and  loss  exhibit, 
are  the  same  in  principle.  Although  it  is  a  very  simple  matter 
to  show  the  connection,  I  am  not  aware  that  it  has  appeared  in 
print,  and  it  may  be  helpful  to  our  student  members  and  not  out 
of  place  to  have  it  on  file  in  our  Transactions. 

If  we  take  h  +  n,  lives  Avho  insured  n  years  ago  at  age  x  for  policies 
of  1  each  at  a  net  premium  of  P^  and  assume  that  the  rates  of  interest 
and  mortality  correspond  with  the  table  used  in  calculating  the  net 
premium  and  reserve,  we  have, 

4  +  n(„F^  +  ^J(l  +  'i)   —  <ix+n^=  lz  +  n  +  1-  n  +  lVx 

If  we  divide  through  by  /^  +  „  we  get  the  formula  applicable  to  a 
single  policy,  which  is, 

Or 

This  shows  us  that  the  growth  of  reserve  during  the  year  is 
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due  to,  first,  the  net  premium  P. ;  second,  the  interest  required 
to  maintain  the  reserve  („^j  +  -P;)^;  from  the  sum  of  which  two 
items  must  be  deducted  the  cost  of  insurance.  If  theory  and 
practice  corresponded  there  would  be  no  surplus  or  deficit.  Inas- 
much as  the  difference  between  the  gross  premium  and  the  expenses 
is  not  exactly  equal  to  the  net  premium ;  the  interest  required  and 
the  interest  earned  are  not  always  alike;  the  cost  of  insurance 
actually  experienced  is  not  always  exactly  equal  to  that  shown  by 
the  mortality  table;  and  for  other  reasons  the  company  during  the 
year  either  gains  or  loses  surplus  and  this  gain  or  loss  is  shown  in 
the  gain  and  loss  exliibit.  In  distributing  surplus  according  to 
the  contribution  plan,  Mr.  Homans'  method  of  using  a  mortality 
table  based  upon  the  actual  experience  of  the  company  and  a  rate 
of  interest  equal  to  that  actually  earned  is  not  usually  if  ever 
followed.  The  distribution  is  based  upon  a  standard  table  and 
generally  the  valuation  rate  of  interest.  There  are  three  elements 
making  up  the  surplus  credited  to  any  policy.  The  difference  be- 
tween the  loading  and  the  expenses  charged  against  each  policy 
constitutes  the  saving  in  loading.  A  certain  percentage  of  the 
tabular  cost  of  insurance  is  credited  to  each  policy  as  gain  from 
mortality;  and  the  saving  in  interest  is  calculated  on  the  reserve. 
If  instead  of  dividing  through  by  Ix  +  n  we  divided  through  by 
h  +  n  +  i  we  would  get 

LK+pj  Y^^^  (1  +  0  -~^=n^.y. 

'i  +  n  +  1  H-Vn  +  X 

which  is  Mr.  Fackler's  well  known  accumulation  formula  for  the 
calculation  of  policy  values. 

Students  who  are  fortunate  enough  to  have  access  to  a  copy  of 
the  Thirteenth  Massachusetts  Life  Insurance  Eeport  will  find,  in 
the  appendix  to  that  report,  some  interesting  opinions  of  the  Con- 
tribution Plan,  contained  in  letters  received  in  reply  to  a  circular 
issued  by  the  Insurance  Department,  dated  November  1,  1867. 

[Note. — Since  writing  the  above  my  attention  has  been  called  to  a 
email  book  entitled  Agtnfs  Monetary,  Life  and  Valuation  tables,  v>ith 
Valuable  Explanations,  published  by  Mr.  Fackler  in  the  year  of  1868. 
This  book  contains  an  illustration  of  the  Contribution  Plan  of  dividing 
Surplus  and  the  Appendix  contains  a  statement  of  the  Accumulation 
Formula. 

P.  C.  H.  P.] 
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An  Important  Factor  in  the  Interest  Kate. 


WENDELL  M.    STRONG 


It  is  now  less  than  six  years  since  Mr.  Burn  in  his  paper  before 
the  Fourth  International  Congress  of  Actuaries  said  that  the  prob- 
able future  course  of  interest  would  be,  "  A  fall  small  but  rapid 
within  the  next  3'ear  or  two;  then  a  less  rapid  fall  lasting  possibly 
for  several  years;  and  gradually  settling  do"v\Ti  to  a  general  tend- 
ency to  fall  at  a  slower  and  slower  rate."  The  speakers  who  dis- 
cussed the  subject  generally  agreed  with  Mr.  Burn  and  the  voice 
of  Mr.  Lewis  alone  was  raised  in  dissent.  Yet  the  trend  of  the 
interest  rate  has  since  then  been  upward  and  even  at  the  present 
moment,  when  business  is  in  the  comatose  condition  which  follows 
a  financial  collapse  and  capital  should  be  and  is  begging  for  safe 
investment,  the  rate  is  materially  higher  than  when  Mr.  Burn 
spoke.^ 

This  is  a  remarkable  divergence  of  the  actual  from  the  expected, 
all  the  more  remarkable  when  we  consider  that  in  his  dissent  from 
the  views  expressed  by  the  others  Mr.  Lewis  only  argued  that  the 
interest  rate  was  fluctuating  where  they  thought  it  was  declining — 

'  It  may  seem  strange  to  speak  of  interest  rates  as  having  increased  at  a  time 
when  call  rates  are  abnormally  low,  but  it  must  be  remembered  that  in  the  begin- 
ning of  the  recovery  from  a  panic,  when  business  is  prostrate,  funds  which  are 
awaiting  opportunities  for  use  in  business  or  for  permanent  investment  will  be 
loaned  for  short  periods  for  almost  nothing  rather  than  be  allowed  to  remain  abso- 
lutely idle.  The  real  interest  rate,  so  far  as  long  periods  in  the  future  are  con- 
cerned, is  perhaps  best  shown  by  the  prices  of  first  class  bonds  having  long  periods 
to  run.  A  few  years  ago  the  best  three  and  a  half  per  cent,  bonds  were  at  a  pre- 
mium and  the  longer  the  period  the  lower  the  interest  basis  on  which  they  could 
be  sold.  To-day  these  same  bonds  are  at  a  discount  and  the  best  four  per  cents, 
are  barely  above  par.  The  great  and  well  known  decline  in  the  premier  security 
of  the  world,  British  Consols,  bear  evidence  to  the  same  facts.    Good  illustrations 

are, 

Price. 
Nov.  1.      Nov.  1.      Mar.  1. 
Maturing.     1901.  1905.  1909. 

Chicago  &  Northwestern  Gen.  Gold  3i%  1989         111         101  93 

Illinois  Centralist  g.  4%  1951         115        111        102-3 
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apparently  even  he  did  not  expect  the  increasing  rate  that  is  now 
recognized  as  having  come.  In  view  of  the  way  in  which  these 
former  prophecies  have  been  disproved  it  may  seem  reckless  to 
attempt  to  forecast  the  future,  but  the  question  of  the  future  in- 
terest rate  is  of  such  transcendent  importance  in  life  insurance 
that  we  have  no  choice;  we  cannot  avoid,  if  we  will,  looking  into 
the  future  with  respect  to  the  interest  rate  any  more  than  with 
respect  to  mortality,  and  it  seems  to  me  that  the  most  important 
factor  as  regards  what  we  may  expect  for  some  years  to  come  has 
never  been  even  mentioned  in  the  Actuarial  Society. 

That  factor  is  the  changing  value  of  gold;  it  is  because  our 
dollars  have  become  variable  that  this  paper  has  been  written 
in  an  effort  to  trace  some  of  the  probable  effects  for  the  future  of 
this  variability.  To  most  the  idea  of  variability  is  a  novel  one; 
the  belief  has  been  inbred  in  the  present  generation  that  a  dollar 
being  a  coin  containing  a  certain  amount  of  gold  could  not  vary 
so  long  as  that  quantity  of  gold  was  unchanged,  so  that  it  is  hard 
for  them  to  realize  that  gold  is  a  commodity  like  other  com- 
modities in  most  respects,  and  cannot  remain  higher  in  value  than 
the  cost  of  its  further  production,  except  temporarily  and  as  time 
is  a  factor  in  that  further  production.  A  brief  review  will  explain 
this  condition.  The  peculiar  usefulness  of  gold  as  a  money  metal 
(besides  the  minor  advantage  of  its  convenience)  has  been  that, 
although  it  might  be  subject  to  the  same  natural  laws  respecting 
variation  in  value  as  other  commodities,  it  has  been  in  fact,  with 
the  exception  of  two  notable  epochs,  practically  an  invariable  stand- 
ard, the  conditions  of  its  production  being  such  that  the  amount 
of  production  about  kept  pace  with  the  increase  in  demand,  and 
what  variation  existed  was  so  gradual  as  to  be  hardly  noticeable. 
The  first  of  these  two  epochs  of  disturbance"  takes  us  back  to  the 
romance  of  the  Spanish  treasure  ships  carrying  the  precious  metals 
of  Mexico  and  South  America  to  the  civilized  world.  The  second 
— that  of  the  California  gold  fields —  started  about  1850  with  a 
production  of  gold  far  in  excess  of  any  preceding  period  and  in- 
creased that  production  in  two  or  three  years  to  an  annual  output 
beyond  even  the  dreams  of  a  few  years  earlier.  The  rapid  increase 
in  the  supply  following  from  such  production  led  to  a  period  of 
inflation  terminating  in  the  great  panic  of  1857,  but  the  relation 
of  the  excessive  gold  production  and  consequent  depreciation  to 
the  inflation  and  subsequent  panic  seem  not  to  have  been  generally 


IMPORTANT  FACTOR  IN  THE  INTEREST  RATE.  57 

understood;  also,  before  there  was  time  for  the  development  of  the 
full  economic  after  effects  of  the  panic,  came  the  Civil  War,  so 
that  the  panic's  lessons  were  never  really  learned.  The  Civil  War 
period  with  its  irredeemable  paper  money,  sometimes  dejjreciated 
in  terms  of  gold  to  a  fraction  of  its  face,  gave  good  excuse  for  the 
idea  that  gold  was  the  absolutely  stable  standard,  the  one  measure 
of  value  that  did  not  vary.  From  the  end  of  the  Civil  War  to 
almost  the  end  of  the  century  the  output  of  gold,  while  far  greater 
than  before  the  discovery  of  the  California  fields,  was  only  about 
enough  to  keep  pace  with  the  increase  in  use  for  it  at  the  value 
it  then  was,  so  that  we  have  for  that  period  the  phenomena  which 
result  from  an  unvarying  value  of  gold  (if  an  unvarying  value 
were  possible)  that  is,  prices  of  most  commodities  declining  with 
improvements  in  methods  of  production  and  transportation  and 
wages  increasing.  Thus  the  last  period  preceding  the  end  of  the 
nineteenth  century  which  showed  by  events  that  gold  was  a  com- 
modity and  variable  in  value  goes  back  to  the  boyhood  recollections 
of  the  oldest  of  those  now  active  in  affairs;  also  it  was  not  well 
understood  at  the  time  and  recollections  of  it  were  obscured  by 
the  stupendous  war  following  so  closely  in  its  wake:  again  mone- 
tary history  from  the  beginning  of  that  war  to  the  close  of  the 
century,  the  period  in  which  ideas  regarding  money  of  all  excej^t 
the  very  young  were  formed,  was  such  as  to  lead  to  the  belief  that 
gold  was  the  one  unvarying  standard.  Add  to  this  the  natural 
tendency  to  regard  money  as  the  one  thing  unchanging  so  long 
as  the  coins  are  not  physically  changed,  and  it  is  not  surprising 
that  we  entered  the  twentieth  century  with  a  confidence  hard  to 
shake  that  the  dollar  and  the  sovereign  represented  something 
absolute  in  value. 

That  confidence  was  misplaced  and  has  been  entirely  misleading: 
gold  has  been  depreciating  with  great  rapidity  for  over  a  decade 
but  until  the  last  year  or  two  only  the  select  few  recognized  that 
fact  and  formed  logical  forecasts  for  the  future  on  it.  The  situa- 
tion in  what  has  happened  is  much  like  that  during  the  inflation 
following  the  discovery  of  the  California  gold-fields  in  that  we 
have  had  a  decade  of  rapidly  rising  prices,  inducing  unguarded 
speculation  and  expenditure,  followed  by  a  severe  financial  crisis. 
When  we  look  to  the  future,  however,  the  parallel  ends;  the  great 
output  of  gold  in  the  fifties  was  the  result  of  the  discovery  of 
new  fields  which  soon  reached  their  limit  of  production  and  there- 
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after  the  annual  output  not  only  did  not  increase  but  gradually 
diminished.  To-day  the  output  is  not  only  very  great  but  is  annu- 
ally increasing  and  will  undoubtedly  continue  to  increase  for  years 
to  come.  The  reason  for  this  difference  is  that  the  present  in- 
creasing production  does  not  primarily  depend  on  the  discovery 
of  new  fields  but  is  the  result  of  improvements  in  methods  which 
make  it  possible  to  work  the  almost  inexhaustible  fields  of  low 
grade  at  a  profit  and  also  to  obtain  gold  as  a  by-product  in  the 
production  of  other  metals.  We  can  without  doubt  count  on  fur- 
ther improvements  in  methods  and  must  unquestionably  look  for- 
ward to  continued  increase  in  production.  The  table  at  the  end 
of  this  article  shows  the  annual  output  of  gold  and  the  estimated 
visible  supply  at  the  end  of  each  year  from  1850  to  1908;  it  is 
seen  that  there  are  three  periods  which  naturally  distinguish  them- 
selves. The  first  was  from  1850  to  about  the  end  of  1860  and  was 
characterized  by  a  very  rapid  increase  in  the  world's  supply  of 
gold  due  to  the,  at  that  time,  unprecedented  output;  its  other 
characteristics  such  as  rising  prices  have  already  been  referred  to. 
The  second  period  from  1861  to  about  1896  showed  an  output 
of  gold  somewhat  less  per  year  in  average  amount  and  very  much 
less  in  respect  to  both  the  visible  supply  and  the  needs  of  the 
world.  This  period  was  characterized  by  great  stability  in  the 
value  of  gold  except  in  its  earliest  years  where  there  was  some 
depreciation,  and  there  was  no  boom  or  great  speculation  with 
the  exception  of  that  ending  in  the  early  seventies  when  the 
United  States  was  still  on  a  greenback  basis  and  just  recovering 
from  the  effects  of  the  Civil  War.  The  third  period  began,  so  far 
as  the  production  of  gold  is  concerned,  about  1896,  and  so  far  as 
economic  phenomena  a  year  or  two  later:  it  has  been  through  the 
phases  of  tremendous  inflation  and  specula-tion  and  a  panic,  but 
has  not  ended  as  a  period  because  the  production  of  gold  is  still 
keeping  up  at  an  increasing  rate.  An  examination  of  the  rate  of 
increase  of  the  supply  of  gold  is  also  instructive;  in  this  we  should 
take  sufficient  periods  of  time  to  get  a  broad  view  and  at  the 
same  time  to  avoid  the  misleading  results  which  comparatively 
slight  inaccuracies  in  the  estimated  supply  would  introduce  into 
an  examination  year  by  year;  the  period  of  time  taken  for  an 
increase  of  approximately  40%  in  the  supply  seems  to  form  a 
good  basis. 
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1851  to  1860  inclusive,  the  increase  was  39.2%  the  period  10  years. 
1861  to  1877  "  "  "     41.0%  "        17     " 

1878  to  1896  "  "  "    38.3%  "         19     " 

1897  to  1905  "  "  "    44.5%  "  9     " 

1902  to  1908  "  "  "    41.1%  "  7     " 

This  last  period  (1902  to  1908)  was  introduced,  althongli  it 
overlaps  the  preceding  one,  to  show  how  the  rate  at  which  the 
supply  has  been  increasing  has  been  itself  increasing.  If  we  wish 
to  determine  what  part  of  this  production  can  be  absorbed  without 
inflation,  two  things  miTst  be  considered;  first,  the  amount  of  gold 
that  is  either  used  in  the  arts  or  lost  in  some  way  as  through 
abrasion — it  is  not  possible  to  make  a  very  close  estimate  of  this 
amount  but  probably  eighty  million  dollars  annually  is  high 
enough  and  is  not  far  wrong;  second,  the  increase  in  the  supply 
that  is  necessary  to  keep  pace  with  increasing  demands  as  the  com- 
merce of  the  world  expands — an  examination  of  the  period  from 
1860  to  1895  would  indicate  that  an  annual  increase  of  one  and 
a  half  per  cent,  in  the  supply  is  about  all  that  can  be  absorbed 
without  disturbance ;  and  one  and  a  half  per  cent,  means  with  the 
present  supply  about  one  hundred  and  eight  million  dollars.  Thus 
the  excess  of  present  production  over  a  hundred  and  ninety  million 
dollars  per  year  goes  into  inflation  and  depreciation  of  gold;  with 
the  present  rate  of  production  and  the  existing  supply  this  means 
an  annual  addition  to  the  supply  for  which  there  is  no  economic 
call  of  nearly  three  and  one-half  per  cent,  of  itself. 

It  is  in  their  bearing  on  the  interest  rate  that  questions  of  gold 
pioduction  and  supply  concern  us  and  this  we  shall  now  take  up. 

The  idea  of  negative  interest  in  a  time  of  security  and  pros- 
perity seems  at  first  thought  absurd,  yet  if  we  have  regard  for  real 
values  instead  of  the  nomenclature  of  money  only,  the  prevailing 
rate  for  the  three  year  period  from  1897  to  1900  was  negative, 
and  the  rate  from  1901  to  early  in  1907  averaged  but  little  above 
zero.  For  the  purchasing  power  of  the  dollar  was  declining  so 
rapidly  that  the  nominal  interest  was,  during  the  one  period,  less 
than  sufficient  to  make  up  this  decline,  and,  during  the  other, 
barely  more  than  sufficient. 

This  course  of  events  brings  to  mind  a  principle  emphasized 
by  Mr.  Lewis  in  the  paper  he  read  before  this  Society  shortly  before 
his  death,  in  which  he  said  "The  level  about  which  the  rate  of 
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interest  fluctuates  and  to  which  apart  from  disturbmg  influences 
always  tends,  is  the  rate  of  3deld  which  enterprise  expects  from 
its  use  in  industry."  The  italics  have  been  supplied  because  it  is 
what  is  expected  by  borrowers  and  lenders  which  determines  what 
they  are  willing  to  pay,  in  the  one  case,  and  what  they  are  willing 
to  take,  in  the  other,  for  the  use  of  capital ;  it  is  because  expectation 
was  not  in  accord  with  the  facts  that  we  have  had  an  interest  rate 
so  low  that  when  we  try  to  measure  the  returns  to  the  investor 
by  the  standard  of  his  money's  usefulness  to  him,  that  is,  by  index 
numbers  based  on  the  articles  of  use,  we  find  that  there  has  been 
practically  no  return  at  all.  Had  expectation  been  in  accord  with 
the  facts,  had  it  been  understood  what  a  depreciation  in  gold  was 
coming — how  debts  contracted  could  in  a  few  years  be  paid  back 
in  money  worth  much  less,  how  business  conducted  on  borrowed 
capital  would  receive  in  addition  to  the  ordinary  business  profit 
also  the  profit  from  this  depreciation,  how  investors  in  property 
as  well  as  investors  in  business  would  escape  the  loss  from  this 
depreciation  that  the  loaners  of  money  were  to  experience,  a  great 
proportion  of  those  who  were  loaners  would  have  put  their  money 
into  either  business  or  property,  and  tliis,  by  decreasing  the  supply 
of  loanable  capital,  would  have  forced  the  interest  rate  up  to  a 
point  more  nearly  where  it  logically  should  have  been. 

Since  the  period  spoken  of  in  the  preceding  paragraph  we  have 
been  through  a  serious  panic  and  Judging  from  precedent,  if  we 
leave  out  of  account  the  gold  production,  we  should  now  be  again 
in  a  period  of  extremely  low  interest;  that  the  interest  rate  is  not 
low  according  to  the  standards  of  a  few  years  ago  we  have  already 
noticed;  this  fact  together  with  many  others  would  lead  to  the 
conclusion  that  the  state  of  the  public  mind  which  existed  when 
interest  was  all  eaten  up  by  depreciation  is  passing,  that  the  com- 
munity in  general  is  coming  to  look  upon  the  rise  in  prices  as 
something  that  will  continue  and  must  be  counted  on  in  fore- 
casting the  future.  AVliile  from  the  logical  standpoint  it  is  de- 
preciation of  gold  rather  than  a  rise  in  prices  that  is  taking  place, 
practically  it  makes  no  present  difference  which  way  the  situation 
is  regarded :  either  view  leads  to  the  same  course  of  action  and 
will  have  the  same  effect  on  the  interest  rate.  The  longer  gold 
continues  to  depreciate  the  greater  will  be  the  measure  in  which 
the  community  will  adjust  itself  to  the  situation  and  the  more 
nearly  will  the  interest  rate  conform  to  what  it  should  to  allow 
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for  the  depreciation  and  at  the  same  time  give  an  adequate  return 
for  the  use  of  capital.  The  tardiness  of  the  community  in  accom- 
modating itself  to  the  change  in  circumstances  that  has  taken  place 
is  simpl}^  an  illustration  of  how  the  inertia  of  thought  and 
habit  cause  the  community  to  lag  behind  what  reason  dictates 
when  a  change  of  ideas  is  necessary,  especially  when  this  change 
is  a  readjustment  regarding  some  of  the  fundamentals  of  finance; 
and  this  inertia  exists  to  some  extent  even  in  those  whom  we 
should  expect  to  be  guided  solely  by  reason,  as  well  as  in  the  mass. 
This  inertia  can  be  counted  on  with  a  fair  degree  of  certainty, 
and  the  way  the  community  has  acted  with  respect  to  the  depre- 
ciation might  have  been  foreseen  ten  or  twelve  years  ago  had  a 
forelmowledge  of  the  gold  production  which  has  actually  taken 
place  then  existed.  If,  however,  the  new  condition  lasts  a  suffi- 
ciently long  time  the  commimity  does  usually  slowly  change  to 
accord  with  it  and  that  is  the  process  which  now  seems  to  be 
taking  place;  it  has  already  advanced  be3^ond  the  initial  stage 
and  will  probably  proceed  more  rapidly  than  it  did  in  that  stage 
until  it  reaches  its  limit. ^  The  natural  result  will  then  be  a 
gradually  increasing  interest  rate,  subject  perhaps  to  some  pretty 
wide  fluctuations  till  equilibrium  is  reached. 

That  the  interest  rate  will  rise  permanently  to  the  point  pure 
reason  would  dictate  seems  improbable,  because  such  influences 
as  the  following  tend  to  prevent  it.  First:  As  was  indicated 
earlier,  even  those  of  us  who  try  to  be  guided  in  questions  of 
finance  and  economics  by  logic  solely  and  to  discard  all  prejudice 
of  habit,  have  an  instinctive  feeling  that  a  dollar  is  a  dollar  and 
that,  if  by  loaning  our  dollar  now  we  can  get  it  back  a  year  from 
now  with  something  added  by  way  of  interest,  we  have  gained, 
although  the  fact  may  be  that  the  depreciation  may  have  eaten  up 
all  the  apparent  gain.  When  money  is  depreciating  this  peculiarity 
tends  to  prevent  the  loaner  demanding  a  sufficient  allowance  to 
offset  the  depreciation  and  also  tends  to  make  the  borrower  un- 


^  It  should  be  noted  parenthetically  that  preceding  the  recent  panic  a  portion 
of  the  community  outran  events  in  the  way  they  counted  on  the  changes  depre- 
ciation was  producing  gradually,  and  also  to  a  certain  extent  misinterpreted  these 
changes,  and  thus  helped  to  bring  on  the  panic  ;  this,  however,  is  not  inconsistent 
with  what  has  been  said. 
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■willing  to  grant  it  when  asked,  even  though  both  have  a  correct 
theoretical  knowledge  of  the  situation.^ 

Second:  A  very  important  modifying  influence  to  be  taken  ac- 
count of  is  the  fact  that  there  is  far  from  perfect  freedom  in  the 
efforts  of  investors  to  accommodate  themselves  to  the  changed  con- 
ditions— certain  institutions,  having  in  the  aggregate  enormous 
amounts  of  capital  which  they  must  keep  invested,  are  limited 
by  law  in  their  investments  either  to  real  estate  mortgages  or 
certain  classes  of  bonds.  These  institutions,  although  their  finan- 
cial advisers  may  understand  the  situation  perfectl}',  are  helpless 
when  interest  rates  are  too  Ioav  and  can  do  nothing  but  take 
the  best  that  offers  within  i"heir  restricted  field.  Under  similar 
circumstances,  as  we  have  already  seen,  the  individual  can  refuse 
to  accept  interest  at  all  and,  instead,  put  the  capital  he  has  into 
property  or  business  for  himself,  and  thus  get  the  adequate  return 
which  has  been  denied  him  in  the  form  of  interest.  We  have  seen 
also  that  when  a  situation  like  the  present  is  understood  by 
potential  loaners  their  refusal  to  take  a  low  rate  of  interest  will, 
by  reducing  the  loanable  capital,  tend  to  correct  the  rate;  evidently 
the  measure  of  effectiveness  of  this  process  of  transfer  from  loans 
to  investment  depends  upon  the  proportion  of  the  loanable  capital 
which  either  makes  such  transfer  or  is  ready  to  make  it  unless  the 
interest  rate  reaches  a  satisfactory  level.  Wlien  very  large  amounts 
of  capital  are  obliged  to  take  the  rate  which  offers  it  is  evident 
that  the  correction  will  not  only  not  be  complete,  but  will  be 
much  less  than  it  should.  In  consequence  the  legal  denial  of  the 
right  to  accommodate  the  form  of  investments  of  funds  to  circum- 
stances must  pretty  certainly  result  with  a  depreciating  currency 
in  holding  back  the  otherwise  normal  increase  in  the  rate  of 
interest,  and  in  keeping  the  rate  on  a  lower  plane  than  if  freedom 
of  adjustment  were  allowed.  In  view  of  this  it  seems  unfortunate 
that  the  billions  of  assets  of  the  New  York  insurance  companies 
were  added  to  the  funds  which  could  not  accommodate  themselves 
to  circumstances  at  a  time  the  potential  effect  at  least  of  the 
ability  to  make  such  accommodation  is  so  much  needed  to  help 
them  get  a  more  adequate  rate  of  return  from  their  funds. 


'  It  is  interesting  to  note  that  one  of  the  most  forcible  presentations  of  this 
peculiarity  of  human  nature  is  given  in  Mark  Twain's  "Yankee  at  the  Court  of 
King  Arthur"  in  the  chapter  on  "Sixth  Century  Political  Economy." 
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Third:  The  teachings  of  past  experience  are  witli  the  theory 
that  during  a  time  of  money  depreciation  and  rising  prices  interest 
rates,  while  high,  are  not  as  high  as  they  shoukl  be  to  compensate 
for  the  decreasing  value  of  money.* 

It  must  be  borne  in  mind  that  it  is  not  the  decreased  value  of 
gold  that  affects  the  interest  rate  but  the  process  of  depreciation 
as  it  is  taking  place;  it  is  not  the  change  but  the  changing  which 
is  important  in  reference  to  the  rate.  The  excess  production  is 
then  what  is  to  be  considered.  The  excess  production  in  turn 
depends  on  two  things;  the  amount  of  the  production,  and  the 
amount  that  there  is  a  demand  for.  The  opinion  of  those  whose 
teclmical  Icnowledge  enables  them  to  speak  with  authority  on  the 
probable  future  output  of  gold  is  that  we  cannot  look  for  any  let 
up  in  the  present  increase  in  the  rate  of  production  for  some  time 
to  come  at  least.  The  present  increase  in  the  rate  of  production 
would  not,  however,  be  sufficient  to  give  a  constant  rate  of  de- 
preciation; that  would  need  an  excess  production  in  a  constant 
ratio  to  the  supply,  which  evidently  means  an  excess  production 
increasing  in  a  geometrical  progression.  When  we  consider  the 
figures  to  which  a  geometrical  progression  with  a  ratio  equal  to 
that  of  the  present  excess  production  to  the  supply  Avould  in  a  few 
years  lead,  it  seems  improbable  that  the  production  will  long  in- 
crease at  any  such  rate.  Again  the  depreciation  will  in  itself  tend 
in  time  to  retard  production,  so  far  as  the  production  is  direct 
and  not  as  a  by-product,  because  of  the  greater  cost  of  the 
labor  and  materials  used  in  the  production.  The  amount  of  gold 
for  which  there  is  a  demand  may  also  at  any  time  be  greatly 
increased  if  this  country  reforms  its  currency  system  and  requires 
an  adequate  gold  reserve  against  bank  notes.  Hence  it  would 
seem  that  we  either  have  already  passed  or  will  within  a  compara- 
tively short  time  pass  the  maximum  of  the  rate  of  depreciation. 
I  hope  later  to  speak  of  other  factors  entering  into  the  deter- 
mination of  the  probable  future  interest  rate ;  this  paper  was  begun 
with  the  intention  of  making  the  subject  the  probable  future  in- 
terest rate,  but  the  importance  of  the  gold  depreciation  so  outweighs 
other  factors  so  far  as  the  immediate  future  is  concerned,  that  it 
seemed  best  to  confine  myself  to  the  one  topic. 

1  Fisher's  "The  Eate  of  Interest."     Chapter  14  treats  this  subject  very  fully. 
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TABLE. 


World's  Visible 

Year 

"World's  Annual 

Supply  of  Gold.** 

(Calendar.) 

Output  of  Gold.* 

Dec.  31. 

1850 

$  44,500,000 

$1,606,400,000 

1851 

67,600,000 

1,669,440,000 

1852 

132,800,000 

1,732,360,000 

1853 

155,500,000 

1,795,160,000 

1854 

127,500,000 

1,857,850.000 

1855 

135,100,000 

1,920.390,000 

1856 

134,000,000 

1,983,600,000 

1857 

134.000.000 

2,046.680,000 

1858 

133,000,000 

2,109,640.000 

1859 

130,000,000 

2,172,470,000 

1860 

127,000,000 

2,235,480,000 

1861 

122,000,000 

2,292,210.000 

1862 

119,000.000 

2,349,130,000 

1863 

110,000.000 

2.405,940,000 

1864 

122,000,000 

2,462,630,000 

1865 

126,000,000 

2,519,220,000 

1866 

127,000,000 

2,589,010,000 

1867 

127,000,000 

2,638,660,000 

1868 

126,000,000 

2,698,200,000 

1869 

125,000.000 

2,768,410,000 

1870 

lii3,000,000 

2,827,690,000 

1871 

119,000,000 

2,879,830,000 

1872 

113,000,000 

2,931,970,000 

1873 

112,000,000 

2,974,220,000 

1874 

90,750,000 

3,013,660,000 

1875 

97,500,000 

3,056,400,000 

1876 

103.700,000 

3,102,150,000 

1877 

113,947,200 

3,152,933,000 

1878 

119,092,800 

3,206,180,000 

1879 

108,778,800 

3,254,170,000 

1880 

106,436,800 

3,300,890,000 

1881 

103.023.100 

3,345,820,000 

1882 

101,996,600 

3,400,140.000 

1883 

95,392,000 

3,441,050,000 

18b-k 

101,729.600 

3,485,040,000 

1885 

108,435,600 

3,532,309,000 

1886 

106,163.900 

3,578,3^0,000 

1887 

105,774,900 

3,624,080,000 

1888 

110,196,900 

3,671,950,000 

1889 

123.480,200 

3,726,3,1,000 

1890 

118,848,700 

3,778,350,000 

1891 

130.G50.000 

3,836,230,000 

1892 

146,651,500 

3,901,900,000 

1893 

157,494,800 

3,965,900,000 

1894 

181,175,600 

4,086,800,000 

1895 

198.763,600 

4,143,700,000 

1896 

202.251.600 

4,359,600,000 

1897 

236.073,700 

4,594,900.000 

1898 

286,879,700 

4,614,600,000 

1899 

306.724,100 

4,841,000,000 

1900 

254.576,300 

4,906,700,000 

1901 

262,492,900 

5.174,400,000 

1902 

296,548,800 

5,382,600,000 

Per  Cent,  of 

Increase  in 

Visible  Supply. 

3.9 
3.7 
3.6 
3.5 
3.4 
3.3 
3.2 
3.0 
2.9 
2.9 
2.4 
2.4 
2.4 
2.3 
2.3 
2.3 
2.3 
2.2 
2.6 
2.1 
1.8 
1.8 
1.4 
1.6 
1.4 
1.5 
1.6 
1.6 
1.5 
1.4 
1.3 
1.6 
1.2 
1.2 
1.3 
1.3 
1.3 
1.3 
1.4 
1.3 
1.5 
1.7 
1.7 
3.0 
1.4 
5.2 
5.4 
.4 
4.9 
3.4 
4.0 
4.0 
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Table. — Cont  inued. 


World's  Visible 

Per  Cent,  of 

Year 

World's  Annual 

Supply  of  Gold.** 

Increase  in 

(Calendar.) 

Output  of  Gold.* 

Dec.  31. 

Visible  Supply 

1903 

325,527,200 

5,628,200.000 

4.5 

1904 

346,892,200 

5,987,100,000 

6.4 

1905 

379,635,413 

6,300,000,000 

5.6 

1906 

400,426,000 

6,620,000,000 

5.1 

1907 

412,415,000 

6,950,000,000 

5.0 

1908 

434,873,000 

7,300,000,000 

5.0 

The  Table  1850-1906  is  taken  from  Holt's  The  Gold  Supply  and  Prosperity. 
The  sources  to  which  these  figures  are   credited  there  are  given  below. 

*  Figures  for  1850  to  1854  from  U.  S.  Mint  Report  for  1880;  1855  to 
1873  from  the  Mineral  Industry,  by  Charles  P.  Rothwell;  1873  to  1906 
founded  on  reports  of  Director  of  Mint;  1907  and  1908  Financial  Chronicle. 

**  Estimates  of  Moody's  Magazine  previous  to  1892,  and  for  1905  and 
1906;  1892  to  1904  by  Director  of  Mint;  1907  and  1908  are  estimated 
from    1906   and   the   output. 

Note. — It  should  be  recognized  that  the  statistics  of  the  output  of  gold 
are  approximately  correct,  while  those  of  the  visible  supply  cannot  be 
more  than  the  roughest  sort  of  approximation  and  must  necessarily  con- 
tain very  considerable  errors;  in  the  figures  of  the  visible  supply  authori- 
ties differ  considerably,  but  these  differences  are  not  sufficient  to  change 
any  conclusions  in  the  use  made  of  the  table  in  this  paper. 
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{Presented  by  Mr.  Robert  Henderson. ) 

On  the  Redemption  of   Bonds  by  a  Special  Form 
OF   Cumulative  Sinking   Fund. 


D.    A.    WALKER 


The  following  problem  is  one  which  not  infrequently  presents  itself 
for  solution,  and  as  it  has  not  been  touched  upon,  so  far  as  I  know, 
by  any  of  the  actuarial  text-books  or  journals,  it  is  hoped  that  its 
solution  may  prove  of  some  interest. 

A  corporation  places  on  the  market  an  issue  of  bonds  paying  a 
dividend  at  rate  g'  per  unit  of  redemption  price.  These  bonds  are 
to  be  repaid  by  the  operation  of  a  Sinking  Fund,  which  retires 
z  per  unit  of  the  bonds  outstanding  each  year,  those  in  the  Sinking 
Fund  being  kept  alive  and  the  dividends  on  them  applied  to  augment 
the  annual  drawings. 

Let     k  =  premium  per  unit  of  redemption  price. 
i  =  rate  of  interest  realized  by  investor. 
g"  =  the  effective    annual  dividend   rate  corresponding   with  g' 

when  g'  is  payable  otherwise  than  annually,    g"  =  g'  when 

g'  is  payable  annually. 
n  =  number  of  years  required  to  retire  the  issue. 
0^  =  total  amount  necessary  to  redeem  bonds  outstanding  at  the 

end  of  r  years. 
S  =  the  nominal  amount  to  be  applied  towards  retirement  at 

the  end  of  the  r"'  year. 
/  =  the  dividend  for  the  r"*  year  on  the  bonds  in  the  Sinking 

Fund. 

By  hypothesis  we  have  : 

Sr  =  Z.   0,_i 

I,  =  g"(0o—Or-0 

and  Sr-{-Ir  =  Z-    Or-l+g%0o—0r-0 

But     Or-l—Or=Sr-\-Ir 
.'.      Or-l-Or=Z.Or-l  +  g%Oo—Or-l) 
Or=   Or-l{l  —  Z  +  /O  —  /'Oo 

=  Or_i  .  V—g"OQ  where  V=  I  —  z -\- g" 
==0r-2-  F'-/^  Oo(l+  F) 
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which  by  continued  substitution 

-  Oo  F'-  -  fO,{l  +  F+  r  + +  F'-O 

where   a'fi   is  to  be  calculated  at     i'  =  —  —  1 

Since  V''  +  (  — yr-  J  a'^l  is  the  present  value  of  a  bond  due  r  years 

hence   paying  a   dividend  of    f    t/   )  >   on   a  basis  i',   we  have  the 

remarkable  relation  that  the  total  amount  outstanding  at  the  end  of  r 
years  is  equal  to  the  present  value  on  a  basis  i'  of  the  whole  original  issue, 

supposed  due  r  years  hence  and  paying  a  dividend  at  the  rate  ( —~-  \ . 

We    see    that       „   ■  =  i    "^    ^^    always    negative,    while 

1  2 q'^ 

•i'  =  77  —  1  =  :; -, — J.  is  negative  when  z  <  q^'. 

V  1  2  +  5' 

By  a  simple  transformation  we  find 

a=Oo{|+F<l-|)} (B) 

q^^  q^^ 

where  G  =  -^  = ^^— ^,. 

K  1  —z  -{-  g'^ 

When  0,  =  0 

log  —  log  — 

z  z 


(0) 


log  F  log(l-2  +  /0     •     • 

Formula  (C)  gives  n  the  time  required  to  retire  the  whole  issue. 
Again  from  formula  (B) 

Or  -  Or  +  l=  Oo(l  -  f  )(1  -  V)  F'- 

=  Oo(i'  —  G)V  +  ^ 

=  the  amount  of  the  drawing  in  the  (r  -\-  1)'^  year 

If         Pr  + 1  =  the  corresponding  purchase  price 

0  1*0  ^*/0  J 
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where  a"^  is  to  be  calculated  at  i''^  =  ^j^  —  1 

Vv 

.-.       l^Jc=(i'-G)ia''n,^K(a'rii-a''n)\      .      .      .      .     (D) 
=  the  mean  purchase  price  per  unit. 

The  application  of  the  above  formulae  to  a  concrete  example  will 
best  illustrate  their  value. 

Consider  the  case  of  an  issue  of  5%  bonds  redeemable  at  105,  pay- 
ing a  semi-annual  dividend,  the  issue  to  be  retired  by  annual  drawings 
each  equal  to  SIO  per  $100  bond,  these  drawings  being  annually 
increased  by  the  dividends  on  the  bonds  in  the  Sinking  Fund. 

It  is  desired  to  find  the  full  term  of  the  issue  and  the  purchase  price 
to  yield  4^  %  nominal. 

In  this  case  : 

.=^5  =  .0952.38 

g''  =  ^  X  2.0225  =.048155 
F=l— 3  +  /' =  .952917 
G=^^=  — .050534 

t'=^—l  =  . 049410 

i"=(i:^'-l  =  . 097163 

.  •.  by  formula  (C) 

.048155 
°^  .095238 


log  .952917 
=  14.14 
Or  the  bonds  will  all  be  retired  in  14.14  years. 
Also  by  Formula  (D) 

1  4-  A  =    .099944  (7.518244  +  1.0582  X  2.487275.) 
=  1.01446 

The  purchase  price  of  each  bond  would  therefore  be  106.518. 

The  above  results  might  have  been  obtained  with  a  great  deal  of 
labor  by  means  of  a  schedule,  and  as  a  test  of  the  accuracy  of  the 
figures  found  by  the  formulae  the  following  table  is  appended. 
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From  column  5  we  see  that  at  the  end  of  14  years  there  are  70 
bonds  still  to  be  drawn.  By  differencing  the  column  it  appears  that 
482  would  be  drawn  in  the  15th  year  if  so  many  were  outstanding. 
The  ratio  70  to  482  is  slightly  greater  than  .14,  so  that  no  error  of 
importance  will  be  introduced  by  valuing  the  70  bonds  as  though  repaid 
in  14,14  years. 

The  purchase  price  of  the  entire  issue  is  seen  to  be  $1,065,187.96, 
or  106.519  for  each  $100  bond.  The  price  found  by  means  of 
Formula  (D)  was  106.518.  The  discrepancy  of  1  in  the  last  place 
is  easily  accounted  for  by  the  fact  that  only  an  exact  number  of  bonds 
could  be  repaid  at  each  drawing. 

The  above  calculations  have  been  made  from  the  view  point  of  the 
original  vendor.  If  a  single  purchaser  bought  the  entire  issue  at 
106.519  for  each  bond,  he  would  of  course  realize  4^^  on  his  invest- 
ment. But  if  there  were  several  purchasers,  since  it  is  the  custom  to 
make  drawings  by  lot,  some  of  these  purchasers,  namely  those  whose 
bonds  were  redeemed  at  a  later  date  than  that  assumed  in  the  cal- 
culation, would  realize  a  slightly  higher  rate  than  4^%,  while  those 
whose  holdings  were  redeemed  at  an  earlier  date  than  that  assumed 
would  realize  slightly  less  than  4J%.  In  any  case  when  the  premium 
was  small  the  yield  would  vary  but  little  from  4^  ^ .  If  the  purchase 
were  made  at  a  discount  it  would  be  to  the  advantage  of  the  purchaser 
to  have  his  bonds  redeemed  early. 

Regarding  the  manner  of  treating  a  transaction  of  this  kind  on  the 
books,  the  most  scientific  method  would  be  to  keep  two  accounts.  In 
the  first  account  the  purchase  price  should  be  amortized,  the  number 
of  bonds  assumed  in  the  calculation  being  charged  off  each  year.  The 
second  account  should  be  debited  with  the  bonds  charged  off  the  first 
while  it  should  be  credited  with  those  actually  redeemed. 

In  order  to  be  able  to  determine  the  profit  or  loss  for  each  year  due 
to  the  drawings  being  premature  or  delayed,  the  latter  account  should, 
at  the  end  of  each  year,  be  credited  or  debited,  according  as  the  bonds 
are  underdrawn  or  overdrawn,  with  the  present  value  of  all  due  and 
unpaid  bonds  on  the  assumption  that  they  will  be  redeemed  in  one 
year.  The  difference  between  the  two  sides  would  then  be  the  profit 
or  loss  for  the  year  in  question.  The  last  mentioned  entry  should 
then  be  transferred  to  the  other  side  and  amortized  down  or  up  to  the 
redemption  price  in  the  next  year. 

The  profit  or  loss  on  the  whole  transaction  over  and  above  the 
assumed  rate  of  yield  after  all  the  bonds  had  been  redeemed,  could 
easily  be  obtained  by  accumulating  the  profits  or  losses  of  each  year. 
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The  amount  that  could  be  accepted  at  any  time  without  profit  or 
loss  for  all  outstanding  bonds  would  be  the  sum  of  the  amortized 
values  of  the  two  accounts  together  with  all  accumulated  gains  or 
losses.  The  amortized  value  of  the  second  would  of  course  in  some 
cases  be  negative. 

No  difficulty  would  be  experienced  with  the  first  account  suggested, 

but  an  analysis  of  the  second  will  throw  some  light  on  the  argument. 

Let  us   suppose   that   a  purchaser   buys   1000  bonds  of  the  kind 

in  question.     In   order   to    realize   4^%    half   yearly   the   drawings 

should  be 

95.2         at  end  of  1st   year. 
90.7         "     "     "    2nd     " 
86.5         "     "     "    3rd     " 
82.5         "     "     "    4th     " 
Let  us  assume  the  following  actual  drawings  : 
50         at  end  of  1st  year. 
70         "     ''     "    2nd     " 
180         "     "     "    3rd     " 
55          "     "     "    4th     " 
Throughout  the  analysis  in  order  to  arrive  at  the  profit  or  loss  of 
each  year,  those  bonds  which  are  overdue  or  prematurely  drawn  are 
valued  as  though  certain  to  be  redeemed  the  following  year.     If  they 
are  not  so  redeemed,  any  profit  or  loss  on  that  account  will  be  shown 
in  that  year. 

ANALYSIS  OF  SECOND  ACCOUNT. 

At  end 

of  Amortization.  Profit  or  Loss. 

year. 

1.  45.2  bonds  due  and  not  drawn  at 

105 4746.00 

Value  of  same  at  105.266 4758.02  Gain  in  1st  year     12.02 

with   interest  for   half  year  at 

ii%  half  yearly 4865.08 

Dividend  for  half  year 113.00 

Value  at  end  of  half  year 4752.08 

with  interest  for  half  year 4859.00 

Dividend  for  half  year 113.00 

Value  at  end  of  year 4746.00 

2.  20.7  bonds  due  and  not  drawn  at 

105 2173.50 

65.9   bonds    in   all   due   and   not 
drawn  at  105 6919.50 
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Analysis  of  Second  Account.—  Continued. 

At  end 

of  Amortization.  Profit  or  Loss, 

year. 

Value  of  same  at  105.266 6937.03  Gain  in  2nd  year  17.53 

with  interest  for  half  year 7093.11 

Dividend  for  half  year 164.75 

Value  at  end  of  half  year 6928.36 

with  interest  for  half  year 7084.25 

Dividend  for  half  year 164.75 

Value  at  end  of  year 6919.50 

3.  93.5  bonds  overdrawn  at  105 9817.50 

27.6  bonds  in  all  overdrawn 2898.00 

Value  of  same  at  105.266 2905.34  Loss  in  3rd  year      7.34 

with  interest  for  half  year., 2970.71 

Dividend  for  half  year 69. 00 

Value  at  end  of  half  year 2901.71 

with  interest  for  half  year 2967.00 

Dividend  for  half  year 69.00 

Value  at  end  of  year 2898.00 

4.  27. 5  bonds  due  and  not  drawn  at 

105 2887.50 

.1  bond  in  all  overdrawn 10.50 

Value  of  same  at  105.266 10.53  Loss  in  4th  year        .03 

On  the  above  assumption  regarding  the  drawings,  a  gain  of  $12.02 
results  for  the  first  year,  and  a  gain  of  $17.53  for  the  second.  These 
gains  however  are  partl)^  offset  by  a  loss  of  $7. 34  in  the  third  year 
and  a  loss  of  $0. 03  in  the  fourth.  At  the  end  of  the  fourth  year  355 
bonds  have  actually  been  drawn  while  354.9  should  have  been  drawn. 
From  this  point  on  the  drawings  might  take  place  in  the  proper  order 
and  no  further  gain  or  loss  would  result. 


DISCUSSION — MR.    JIACAULAY.  73 


Abstract   of   the   Discussion   of    Papers    read   at 
THE   Previous   Meeting. 


THE  MORTALITY  EXPERIENCE  OF  THE  MUTUAL  BENEFIT  LIFE  INSUR- 
ANCE   COMPANY    UNDER    EXTENDED    INSURANCE — 
EDWARD    E.    RHODES. 

Vol.   X,   Page  597. 

Written  Discussion. 

Mr.  Macaulay: 

The  details  given  by  Mr.  Ehodes  of  tlie  mortality  experienced 
by  his  company  on  policies  continued  under  the  extended  term 
provision  are  both  interesting  and  instructive.  The  point  which 
stands  out  most  clearly  is  the  decided  adverse  selection  exercised 
by  policyholders  against  the  company.  This  is  noticeable  in 
several  directions.  Table  B^  shows  clearly  that  the  mortality 
under  extended  insurances  has  been  decidedly  in  excess,  proportion- 
ately, of  the  company's  general  experience.  Table  D  shows  that 
the  mortality  is  heaviest  in  the  first  and  second  years  of  the 
extension  term,  or,  in  other  words,  in  the  first  and  second  years 
after  the  lapse  of  the  original  policy.  This  of  course  indicates 
that  there  have  been  many  cases  of  intentional  lapsing  of  policies 
on  the  lives  of  persons  Imown  to  be  in  exceptionally  bad  health. 
This  is  confirmed  by  the  table  given  on  page  606,  which  shows 
that  of  the  287  deaths  which  occurred  during  the  first  year  of 
extended  insurance,  172,  or  60%  of  the  total,  were  caused  by  chronic 
diseases,  such  as  tuberculosis,  cancer,  kidney  disease,  heart  disease, 
etc.,  or  by  suicide.  The  total  on  the  following  page  shows  that 
apparently  not  less  than  95  of  tlie  287  actually  knew  that  they  had 
but  a  short  time  to  live,  and  that  the  terms  of  the  extended  insur- 
ances would  cover  their  probable  lifetimes.  It  is  further  note- 
worthy that  there  have  been  proportionately  five  times  as  many 
cases  of  suicide  under  extended  insurance  as  in  the  company's 
general  business. 

In  1895,  Mr.  B.  J.  Miller  gave  the  experience  of  the  Mutual 
Benefit  under  its  extended  term  policies  from  1879  to  1893.  The 
experience  up  to  that  date  had  been  but  80.2%  of  the  American 
table,  while  the  experience  as  given  by  Mr.  Rhodes,  up  to  1907,  was 
90.3%.     Mr.  Miller  at  that  time  pointed  out  that  the  tables  sub- 
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mitted  by  him  showed  that  the  experience  had  been  favorable,  even 
among  those  cases  where  many  years  had  elapsed  since  the  issue  of 
the  original  policies.  This  opinion  has  of  course  not  been  borne 
out  by  the  later  and  more  complete  experience,  for,  as  Mr.  Ehodes 
shows,  among  policies  lapsed  after  being  long  in  force,  the  mortality 
is  much  heaver  than  among  those  extended  after  being  but  two 
or  three  years  in  existence.  This  is  what  we  would  naturally 
expect.  Many  policyholders  droj)  out  after  the  second  or  third 
year  for  financial  reasons  or  for  mere  lack  of  stability  of  purpose. 
Chronic  diseases,  moreover,  require  time  for  their  development 
and  there  are  but  few  chronic  cases  among  newly  selected  lives  as 
compared  with  those  among  persons  holding  older  policies,  and 
there  therefore  is  not  the  same  room  for  selection  against  the 
compan}^  as  later  on. 

There  is  one  feature  of  the  experience  on  which  it  would  be 
interesting  if  Mr.  Ehodes  could  throw  some  further  light.  WTien 
this  Xon-forfeiture  system  was  adopted  by  the  Mutual  Benefit, 
in  1879,  it  was  made  to  apply  to  all  existing  policies,  there  being 
at  that  time  28,879  such  policies,  assuring  $97,436,037.  These 
policies  did  not  contain  the  extension  term  provision  and  it  is  not 
unreasonable  to  suppose  that  many  of  their  holders,  therefore, 
did  not  realize  that  they  were  entitled  to  the  benefits  of  that 
arrangement.  It  is  conceivable  that  after  the  death  of  such  policy- 
holders, the  heirs  or  their  legal  advisers  may  even  have  examined 
the  policies  and  have  supposed  that  on  account  of  the  assurances 
having  lapsed  for  years  they  had  become  valueless,  and  the  com- 
pany might  therefore  never  have  heard  of  such  deaths.  If  there 
were  many  cases  of  this  kind  it  would  naturally  tend  to  make  the 
whole  experience  more  favorable  than  would  otherwise  have  been  the 
case.  It  would  therefore  be  interesting  if  Mr.  Ehodes  could  tell  us 
whether  the  experience  on  these  original  policies  differed  in  any  way 
from  that  among  policies  which  actually  contained  the  extension 
provision. 

The  adverse  selection  which  Mr.  Ehodes  has  so  clearly  shown 
has  a  bearing  upon  the  tendency  to  no  longer  deduct  from  death 
claims  under  policies  continued  under  the  extension  system  the 
premiums  which  would  have  had  to  be  paid  had  the  original  policy 
been  continued  in  force.  It  is  evident  that  if  no  premiums  are 
deducted  then  there  is  a  direct  inducement  to  all  policyholders  who 
are  suffering  from  any  chronic  illness,  or  to  their  friends,  to  allow 
the  policies  to  lapse,  seeing  that  by  so  doing  they  do  not  merely 
postpone  the  payment  of  the  future  premiums  which  would  fall 
due  on  tlie  original  policy,  but  actually  avoid  the  payment  of  such 
premiums  entirely.  In  the  case  of  a  ten  year  endowment  assur- 
ance, for  example,  which  might  lapse,  we  will  say,  at  the  end  of 
the  fourth  .year,  there  would  be  an  actual  saving  of  six  premiums 
of  about  $100.00  each,  in  case  of  death  in  the  tenth  year;  and 
even  if   death   occurred  one  year  after  lapse,  there  would  be  a 
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saving  of  $100.00.  The  extension  system  in  its  modern  form, 
therefore,  clearly  puts  a  premium  upon  the  lapsing  of  policies  on 
the  lives  of  those  suffering  from  chronic  diseases,  if  the  reserve 
is  but  large  enough  to  make  it  reasonably  certain  that  the  extension 
period  Avill  be  greater  than  the  lifetime  of  the  assured.  AVhen  a 
plan  clearly  and  definitely  holds  out  a  large  financial  advantage 
to  bad  lives  to  cease  paying  premiums  and  to  continue  their 
assurances  under  the  extension  system,  it  is  not  surprising  that 
many  such  policyholders  are  sufficiently  wide  awake  to  take  ad- 
vantage of  the  ofi:er.  My  own  mind  turns  to  a  case  with  which 
I  am  personally  familiar,  that  of  a  Jewish  manufacturer  in  To- 
ronto who  became  hopelessly  insane  and  whose  relatives,  naturally 
and  wisely,  decided  that  it  was  to  their  advantage  to  cease  paying 
the  premiums  on  his  policies  and  to  continue  them  under  the 
extension  system.  It  is  not  surprising  that  such  persons  are  quick 
to  see  that  they  not  merely  run  little  risk,  perhaps  no  risk  at  all, 
in  ceasing  to  pay  premiums,  but  that  they  actually  benefit  by 
letting  the  policies  lapse  to  the  extent  of  all  the  premiums  which 
they  would  otherwise  have  to  pay.  Whether  such  an  arrangement 
is  just  to  the  other  policyholders  is,  however,  another  question. 
In  this  connection  it  is  interesting  to  note,  as  Mr.  Rhodes  points 
out,  that  when  they  originally  introduced  the  extension  system  the 
overdue  premiums  were  deducted  in  case  of  death  during  the  first 
three  years;  later  this  was  changed  so  that  the  overdue  premium 
was  only  deducted  in  case  of  death  during  the  first  year;  while 
under  the  present  system  no  premiums  whatever  are  deducted  in 
case  of  death.  I  know  that  the  deduction  of  such  premiums  is  now 
prohibited  by  the  laws  of  several  states,  but  the  wisdom  of  this 
tendency  is  I  think  decidedly  open  to  question. 

(Continued  Verbally).  If  you  will  permit  me  now  to  digress 
from  the  question  of  Mr.  Ehodes'  paper  proper,  and  to  refer  to  the 
general  principle  of  non-forfeiture  benefits,  there  are  a  few  words 
I  should  like  to  say. 

I  think  most  of  us  will  agree  that,  in  most  instances,  when  a 
person  voluntarily  surrenders  his  policy,  the  giving  of  a  paid- 
up  policy  or  a  cash  surrender  value  suits  the  circumstances 
best.  There  are,  however,  a  great  many  cases  to  be  considered 
where  the  lapsing  is  unintentional  or  due  to  pressure  of  finan- 
cial circumstances  only,  and  often  in  the  case  of  persons  in 
poor  health.  Now,  the  granting  of  paid-up  assurance  or  of 
surrender  values  to  such  cases  does  not  fully  cover  the  ground. 
If  a  man,  for  example,  should  be  in  very  poor  health,  suffering 
from  some  incurable  disease — consumption,  heart  disease,  kidney 
disease,  or  any  other  chronic  disease — it  is  conceivable,  and  I 
suppose  most  of  us  can  even  remember  cases  where  the  policy  of 
such  a  man  has  lapsed  when  he  has  been  on  his  death  bed.  There- 
fore it  is  evident  that  in  fairness  the  only  way  in  which  such 
cases  can  be  protected  is  not  by  giving  a  paid-up  assurance  or 
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cash  value,  but  by  continuing  tlie  original  assurance  on  some  plan. 
It  is  this  need  which  has  brought  the  extension  system  into  such 
prominence. 

There  are,  however,  two  methods  of  continuing  the  original 
assurance  in  force.  There  is  the  extension  system,  which  has 
become  so  common  in  the  United  States  and  which  is  now  incor- 
porated in  the  laws  of  many  States  of  the  Union,  and  there  is 
the  other  system,  which  is  generally  known  as  the  Australian  non- 
forfeiture system,  and  which  has  been  more  extensively  adopted 
in  Canada  than  the  American  method. 

The  difference  is  radical.  The  extension  system  is  one  by  which 
the  cash  value  of  the  policy,  or  such  proportion  of  the  reserve 
as  may  be  set  aside  for  that  purpose,  is  used  to  purchase  term 
insurance  for  the  length  of  time  that  can  be  covered  by  that 
value.  It  is  just  another  form  of  surrendering  the  policy.  If  a 
man,  either  intentionally  or  unintentionally,  allows  his  policy 
to  lapse,  then  the  extension  period  comes  into  operation  and  his 
policy  is  protected,  but  if  he  wishes  to  revive  his  policy, — and  a 
man  may  wish  to  revive  his  policy,  especially  in  case  of  unin- 
tentional lapsing, — ^he  cannot  do  so  unless  he  passes  a  satisfactory 
medical  examination. 

Now,  the  Australian  non-forfeiture  system  proceeds  upon  an 
entirely  different  basis.  The  idea  is  not  to  cancel  the  policy  at  all, 
not  to  have  it  surrendered  and  replaced  by  an  extended  term  in- 
surance, but  to  keep  the  original  policy  in  force  by  automatically 
advancing  the  premiums  as  they  fall  due  so  long  as  the  value  of 
the  policy  is  sufficient  to  justify  the  Company  in  making  the 
advance.  It  is  a  system  of  automatic  loans,  a  different  thing 
entirely  from  the  extended  term  insurance.  If  a  man  lets  his 
premiums  fall  into  arrears,  his  policy  does  not  lapse  as  long  as 
there  is  value  sufficient  to  pay  the  premiums,  and  if,  at  the  end 
of  three  months  or  whatever  the  time  may  be,  he  comes  in  and 
says,  "  I  wish  to  revive  the  policy,"  he  can  revive  it  without 
medical  examination  because  the  policy  has  never  lapsed.  It  does 
not  need  to  be  revived,  it  is  in  full  force,  it  is  in  exactly  the  same 
position  as  if  the  man  had  made  a  loan  to  pay  the  premium,  with 
this  difference  only,  that  it  has  been  done  automatically  for  him 
and  in  that  way  he  has  been  protected  against  oversights  or  slips. 

The  object  of  such  an  arrangement  is  not  merely  to  protect 
persons  against  tlie  contingency  of  early  death,  not  merely  to  pro- 
tect those  who  are  bad  lives,  but  to  reduce  lapses,  to  keep  the 
policies  in  force,  and  every  effort  is  made  to  persuade  policyholders 
to  pay  up  the  premiums  that  are  in  arrears,  even  in  instalments. 

I  think  most  of  us  M-ill  agree  that  there  is  one  danger  in  con- 
nection with  such  a  system:  that  danger  is  that  persons  may  take 
advantage  of  the  system  to  a  greater  extent  than  is  wise  if  it  is 
made  too  easy,  and  tlie  rate  of  interest  made  too  low.  If  the  rate 
of  interest  were  put  at  five  or  six  per  cent.,  or  at  the  same 
rate  as  a  man  could  get  the  loan  by  signing  the  regular  policy 


DISCUSSION — MR,    MACAULAY.  77 

loan  agreement,  there  would  be  some  temptation  for  him  to  say, 
"  Well,  my  premium  is  due  now,  it  is  not  convenient  for  me  to 
pay  so  I  will  let  it  run  for  a  few  weeks  or  a  few  months  until 
it  is  more  convenient;  I  have  to  pay  only  five  per  cent.  Money 
is  worth  that  to  me  Just  now  and  I  will  let  it  run."  The  result 
of  such  a  covirse  is  a  tendency  for  the  policy  to  become  loaded 
up  with  overdue  premiums  and  debt  by  mere  carelessness  almost 
before  the  assured  realizes  it. 

About  the  time  we  introduced  the  plan,  fifteen  years  ago,  I  made 
inquiries  in  Australia  where  the  system  originated,  and  the  manager 
of  one  of  the  Australian  companies  wrote  me  that  the  system  had 
become  universal  there,  but  that  as  the  companies  by  the  stress 
of  competition  had  reduced  the  rate  of  interest  to,  I  think,  seven 
per  cent,  it  had  become,  as  he  put  it,  the  curse  of  Australian  life 
insurance :  because  of  the  low  rate  of  interest  persons  were  tempted 
to  take  advantage  of  the  provision  too  easily  and  premiums  got  into 
arrears.  The  original  idea  in  Australia  was  that  there  should  be 
charged  a  suSiciently  high  rate  of  interest,  ten  per  cent,,  to  deter 
people  from  taking  undue  advantage  of  the  provision.  We  do  not 
need  to  go  as  far  as  Australia,  however,  to  find  an  instance  of 
trouble  arising  from  too  low  an  interest  charge,  because  the  Bar- 
bados Mutual,  a  good  and  old  Company  in  the  Island  of  Barbados, 
established  in  1840,  has  had  this  system  many  years  and  charges 
only  six  per  cent,  on  the  debts.  The  result  has  been  that  the 
overdue  premiums,  which  under  the  system  have  been  advanced  as 
loans  upon  the  policies,  now  amount  to  something  like  forty-five 
per  cent,  of  the  total  assets  of  the  Company — an  absolutely 
unreasonable  amount.  What  is  the  cause  ?  Nothing  more  nor  less 
than  two  things;  first,  that  they  charge  only  six  per  cent,  on  those 
automatic  loans;  and  second,  that  for  a  while  there  was  a  business 
depression  in  the  sugar  industry. 

When  we  introduced  the  system  into  Canada  we  decided  that  there 
was  just  this  one  danger  that  we  had  to  guard  against,  so  we  named 
six  per  cent,  interest,  but  we  also  put  a  very  strong  clause  in  our 
policies  providing  that  an  extra  four  per  cent,  was  to  be  paid, 
making  ten  per  cent,  in  all.  That  extra  four  per  cent,  is  for  the 
extra  trouble  to  the  Company,  and  as  compensation  for  the  privi- 
lege extended  to  the  policyholder  of  paying  up  and  reinstating  his 
policy  at  any  time  without  any  medical  examination.  We  have  had 
a  great  deal  of  pressure  brought  to  bear  upon  us  to  reduce  the 
total  rate  to  six,  seven  or  eight  per  cent,  but  have  set  our  faces 
against  any  reduction.  It  is  not  a  mere  question  of  getting  a 
little  extra  money;  we  consider  that  if  the  rate  were  reduced  to 
six  per  cent,  for  instance,  it  might  destroy  the  value  of  the  whole 
provision,  which  then,  instead  of  being  a  benefit,  might  become  a 
great  danger.  We  use  every  possible  effort  to  induce  the  policy- 
holders to  reinstate  their  policies,  notifying  and  keeping  in  touch 
with  them,  and  allowing  them  to  pay  up  in  instalments,  with  the 
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result  tliat  we  liave  succeeded  in  saving  an  immense  number  of 
policies  that  other\nse  would  have  been  lost. 

There  is  another  reason  why  we  should  charge  something  more 
than  six  per  cent.  Tliere  is  an  immense  amount  of  work  involved : 
an  investment  of  a  half-million  of  bonds  would  involve  very  few 
entries  in  the  books  in  a  year,  while  our  half-million  in  auto- 
matic loans  keeps  nine  clerks  busy  all  the  time  looking  after  the 
small  payments.  Also  from  the  standpoint  of  the  assured  our 
practice  should  seem  entirely  reasonable.  We  protect  him  against 
his  carelessness  or  oversight:  if  he  is  away  in  England,  or  if  he  is 
ill,  when  his  premium  becomes  due,  he  is  protected  and  does  not 
suffer.  Moreover  he  has  the  right  to  reduce  the  rate  of  interest 
to  six  per  cent,  at  any  time  by  simply  signing  a  regular  loan 
agreement;  but  if  he  does  not  do  that,  if  he  simply  does  nothing 
and  lets  everything  slide,  then  we  say,  "  You  must  pay  for  your 
carelessness  by  the  extra  four  per  cent,  until  you  do  sign  the  loan 
agreement  and  deposit  your  policy."  Furthermore,  the  system 
has  the  advantage  of  giving  the  assured  the  benefit  of  the  profits 
that  accure  upon  his  policy,  just  as  if  the  premium  were  not  in 
arrears  at  all. 

It  may  interest  you  to  know  just  what  our  experience  under 
this  plan  has  been.  We  adopted  this  system  in  September,  1894, 
and  for  all  policies  issued  since  tliat  date  it  has  applied  auto- 
matically by  the  provisions  of  the  policy.  We  also  gave  every 
old  policyholder  the  option  of  taking  advantage  of  the  system 
by  sending  to  him  an  agreement  in  duplicate,  and  all  he  had  to 
do  was  to  sign  it,  attach  one  copy  to  his  policy  and  send  the  other 
one  to  us,  and  it  became  immediately  part  of  his  contract. 

From  September,  1894,  to  December  thirty-first,  1908,  we  have 
kept  alive  under  this  system  24,446  policies:  of  that  number,  11,638 
have  already  been  reinstated  by  payment  of  all  the  arrears  in 
cash. 

Three  hundred  and  twelve  more  have  been  reinstated  by  signing 
loan  agreements  and  reducing  the  rate  of  interest  immediately  to 
six  per  cent. 

Thus  11,950,  or  about  forty-nine  per  cent,  of  all  these  policies, 
have  been  reinstated  so  as  to  be  in  full  force  by  either  the  payment 
of  cash  or  taking  a  loan  or  the  application  of  profits.  Three 
hundred  and  eighteen  more  have  become  death  claims  and  have 
been  paid  after  deduction  of  the  debt.  Sixty-five  have  matured  as 
endowments  and  have  been  paid.  Eiglit  hundred  and  sixty-four 
have  been  surrendered  and  the  company  has  deducted  the  amoimt 
of  the  arrears. 

Of  the  whole  24,446  only  6,028 — about  twenty-five  per  cent. — 
have  been  forfeited  finally  and  we  are  still  continuing  in  force 
under  this  system  5,221  policies,  assuring  $7,322,862. 

We  believe  that  by  this  Australian  system,  which  has  been  so 
generally  adopted  by  Canadian  companies,  we  are  able  to  protect 
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our  policyholders,  at  least  as  effectually  as  under  the  extension 
referred  to  in  Mr.  Ehodes'  paper,  and  that  we  furthermore  avoid 
most  of  the  evils  which  the  extension  system  has.  Wliile  I  admit 
with  pleasure  that  the  extension  system  is  an  excellent  thing,  we 
think  we  have  something  just  a  little  better. 

I  should  have  been  glad  if  Mr.  Ehodes  had  told  us  just  what 
proportion  of  the  policies  that  lapsed  and  were  extended  under 
the  extension  system  of  the  Mutual  Benefit  were  ever  revived,  in 
order  to  be  able  to  make  a  comparison  between  the  revivals  under 
the  extension  system  in  the  United  States  and  the  revivals  under 
the  Canadian  system. 

Mr.  Hutcheson: 

As  the  Mutual  Benefit  had  granted  "  extended  insurance  "  for 
a  longer  period  and  as  it  had  a  larger  amount  of  experience  imder 
this  feature  than  any  other  company,  we  are  much  indebted  to 
Mr,  Ehodes  for  having  given  us  the  results  of  his  investigation 
into  the  mortality  experience  of  such  policies. 

He  pointed  out  that  the  most  important  question  to  be  deter- 
mined was  whether  there  was  any  adverse  selection  by  the  insured 
through  failure  to  pay  premiums.  The  second  last  column  of  the 
table  given  on  page  610  shows  the  ratio  of  actual  losses  in  the 
"  extended  insiirance  "  cases  to  the  expected  by  the  American  Table, 
and  the  last  column  shows  the  ratio  of  the  actual  losses  in  the 
general  experience  of  the  Company  to  the  expected  by  the  same 
mortality  table.  A  comparison  of  these  two  columns  shows  that 
the  mortality  in  the  extended  insurance  cases  was  distinctly  heavier 
than  in  the  company's  general  experience,  if  we  omit  those  cases 
which  were  extended  within  the  first  few  years  after  medical 
examination.  It  further  shows  that  there  had  been  an  actual, 
as  well  as  a  relative  loss  from  mortality  in  these  cases.  This  is  a 
result  which  was  by  no  means  unlooked  for. 

Some  companies  have  given  this  extended  insurance  feature 
automatically,  whereas  the  automatic  feature  in  other  companies. 
The  Mutual  Life  included,  has  been  paid-up  insurance.  Proba- 
bly the  experience  of  all  companies  under  both  features  has  been 
imfavorable  as  compared  with  the  experience  under  policies  in 
which  no  default  in  payment  of  premium  has  taken  place.  A 
comparison  of  the  experience  of  one  company  under  one  feature, 
with  that  of  another  company  under  the  other  feature  would  not 
be  instructive  unless  we  knew  that  the  general  experience  of  the 
two  companies  was  similar.  The  Mutual  Life  Insurance  Company 
has  had  a  large  experience  in  paid-up  insurance,  but  very  little 
experience  in  extended  insurance,  so  that  no  good  results  could 
be  obtained  by  a  comparison  of  its  rates  of  mortality  under  the 
two  features.     Our  general  experience  and  our  experience  on  paid- 
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up  policies  have  not  been  investigated  on  similar  lines  to  those 
followed  in  the  case  of  the  Mutual  Benefit's  investigation,  so  that 
no  interesting  comparison  can  be  made  between  The  Mutual  Life's 
mortality  in  paid-ups  and  the  Mutual  Benefit's  in  extended  insur- 
ance. I  may  state,  however,  that  our  mortality  experience  under 
paid-up  policies  has  not  been  so  favorable  as  that  imder  our 
general  experience,  and  that  we  haA^e  therefore  lost,  relatively  at 
least,  through  these  paid-up  policies.  'U^iether  we  would  have  lost 
more  or  less  had  our  automatic  feature  been  extended  insurance, 
instead  of  paid-up  insurance,  is  a  point  of  much  interest.  It  is 
evident  that  if  the  mortality  under  the  extended  insurance  and 
under  the  paid-up  insurance  had  been  identical,  and  worse  than 
our  general  experience,  the  loss  would  have  been  greater  under 
the  extended  insurance  feature,  taking  the  general  experience  as 
the  standard,  owing  to  the  larger  amount  at  risk  when  the  policy 
is  extended  for  the  full  amount. 

As  I  have  not  been  able  to  give  any  actual  comparisons,  I  thought 
it  would  be  interesting  to  show  the  profit  or  the  loss  which  a 
company  would  make  if  it  experienced  various  rates  of  mortality 
under  the  extended  insurance  feature  and  the  same  rates  under  the 
paid-up  insurance  feature,  and  I  accordingly  had  certain  calcula- 
tions made,  which  are  appended  hereto. 

I  took  the  American  Table  of  Mortality  as  a  standard  and 
formed  four  hypothetical  tables  of  mortalit}^ — one  favorable  and 
three  unfavorable — by  assuming  that  the  rate  of  mortality  at 
each  age  in  each  hypothetical  table  would  be  a  certain  percentage 
of  that  shown  by  the  American  Table.  These  hypothetical  tables 
assume,  respectively,  (1)  75%,  (3)  125%,  (3)  150%,  and  (4) 
200%  of  the  American  rates  of  mortality  at  each  age.  135%  was 
taken  because  I  considered  that  the  mortality  under  either  ex- 
tended insurance  or  paid-up  insurance  might  well  be  35%  more 
than  under  the  general  experience  of  the  Company.  75%  was 
taken  because  it  was  the  same  amount  under  the  assumed  standard; 
and  150%  and  300%  were  taken  simply  because  we  already  had 
mortality  tables  prepared  on  these  bases.  It  was  assumed  that 
these  various  hypothetical  rates  of  mortality  would  be  experienced 
under  the  "  extended  insurance "  policies,  and  also  under  the 
"  paid-up  "  policies,  from  the  date  of  default  in  payment  of  pre- 
mium. The  amount  of  work  which  would  have  been  required 
had  I  assumed  an  imeven  distribution  of  favorable  or  unfavorable 
mortality,  varying  with  the  age  of  insured  or  with  the  duration 
before  default,  made  any  such  assumption  impracticable. 

The  method  in  which  I  arrived  at  the  profit  from  favorable 
or  the  loss  from  unfavorable  mortality  was  as  follows.  In  the 
first  place,  cash  values  equal  to  the  full  American  3%  reserves  were 
taken,  and  paid-ups  and  extended  insurances  equivalent  thereto  on 
a  net  American  3%  basis  were  calculated  therefrom.  This  was 
done  for  Life,  30-Pa3Tnent  Life,  and  20- Year  Endov-ment  policies, 
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issued  at  age  35,  at  the  end  of  five,  ten,  and  fifteen  years,  and 
also  at  the  end  of  twenty  years  in  the  ease  of  Life  policies.  These 
values  are  given  in  Table  A. 

The  next  step  was  to  take  the  full  cash  values,  that  is  the  full 
American  3%  reserves,  and  find  how  much  paid-up  insurance, 
and  what  period  of  extension  could  be  granted  by  applying  these 
cash  values  as  net  single  premiums  by  these  h}^3othetical  tables 
of  mortality,  assuming  3%  interest.  These  results  are  sho^Ti  in 
Table  B.  The  amounts  of  paid-up  insurance  and  the  extended 
insurances  in  this  table  show  the  full  amounts  that  can  be  granted 
without  loss,  if  the  mortality  under  these  options  is  to  be  in 
accordance  with  the  various  hypothetical  rates.  In  the  case  of 
favorable  mortality,  the  paid-ups  and  extended  insurances  are,  of 
course,  greater  than  in  Table  A.  In  the  case  of  unfavorable  mor- 
tality, the  reverse,  of  course,  holds  good,  and  the  difference  in 
this  latter  case  between  the  values  in  Tables  A  and  B  show,  of 
course,  the  excess  insurance  values  given  under  the  various  options 
if  the  values  in  Table  A  are  given  and  if  the  hypothetical  mortality 
rates  hold  good. 

The  third  step  was  to  take  the  paid-ups  and  extended  insurances 
granted  on  a  net  American  3%  basis,  that  is,  the  values  given  in 
Table  A,  and  find  the  net  present  values  thereof  by  the  various 
hypothetical  tables  of  mortality,  assuming  3%  interest.  These 
results  are  given  in  Table  C.  The  amounts  in  Table  C  show  the 
reserves  which  should  be  set  up  for  these  paid-up  policies  and  for 
these  extended  insurance  policies,  respectively,  if  such  policies  are 
to  be  subject  to  the  hypothetical  rates  of  mortality  during  their 
entire  existence,  and  if  there  is  to  be  neither  profit  nor  loss  from 
mortality  under  either  option. 

The  differences  between  the  values  in  Table  C  and  the  cash 
values  in  Table  A  are  given  in  Table  D,  and  these  values  in  Table 
D  show  the  present  values  of  the  profit  from  favorable  mortality, 
and  tlie  present  values  of  the  losses  from  imfavorable  mortality. 
It  will  be  observed  that  these  profits  and  losses  increase  with 
"  duration  before  default  "  is  something  approaching  arithmetical 
progression.  A  comparison  of  the  amounts  in  Table  D  for  the 
two  options  shows  the  present  values  of  the  profits  and  losses, 
when  tlie  paid-ups  and  extended  insurances  in  Table  A  are  granted 
and  when  the  hypothetical  rates  of  mortality  are  experienced. 

The  last  step  was  to  calculate  paid-ups  and  extended  insurances, 
wliicli  would  show  no  loss  if  the  mortality  experienced  imder  these 
options  followed  the  rates  assumed  in  the  hypothetical  tables.  In 
other  words,  the  queston  was  to  find  what  surrender  charges  must 
be  made,  so  that  no  loss  would  be  incurred  imder  either  option. 
This  was  done  by  scaling  dowTi  the  amounts  of  the  paid-ups  and 
the  periods  of  the  extended  insurances  shown  in  Table  A  so  that 
the  reserves  for  these  reduced  options,  when  calculated  by  the 
hypothetical  tables,  would  equal  the  full  American  3%  reserves. 
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The  scaling  do^vn  in  each  case  is  shown  in  Table  E  as  a  sur- 
render charge  on  the  full  American  3%  reserve.  The  surrender 
charge  for  the  paid-up  is  much  less  than  that  for  the  extended 
insurance  option.  These  surrender  charges,  in  the  case  of  the 
unfavorable  mortality  rates,  are,  of  course,  less  than  the  losses 
which  would  be  incurred  if  the  options  shown  in  Table  A  were 
given  (see  Table  D),  because  the  paid-ups  and  extended  insurances 
from  which  the  amounts  in  Table  E  were  derived  were  scaled  do^vn 
from  those  in  Table  A,  so  as  to  prevent  loss. 

In  the  case  of  extended  insurance,  the  amoimt  at  risk  is  greater 
than  in  the  case  of  paid-up  insurance,  so,  of  course,  the  profit 
is  greater  if  the  mortality  is  favorable  and  the  loss  is  greater  if 
the  mortality  is  unfavorable.  My  opinion  is  that,  in  the  event  of 
either  option  being  exercised,  the  mortality  will  be  heavier  than 
while  premiums  are  being  paid,  and  I  think  that,  in  either  event, 
it  may  well  be  heavier  than  the  mortality  table  shows.  If  it  is, 
then  the  extended  insurance  feature  is  the  much  more  expensive 
feature  for  the  Company  to  grant.  Table  D,  however,  enables 
us  to  measure  the  profit  or  the  loss,  if  the  full  reserves  are  applied 
as  net  premiums  to  purchase  paid-up  insurance  and  extended  in- 
surance, and  if  the  assumed  hypothetical  rates  of  mortality  are 
experienced.  Table  E  goes  a  step  further  and  shows  the  sur- 
render charges  which  should  be  made  so  that  the  company  may 
break  even  under  the  two  options. 

From  Table  D  we  see  that  in  the  case  of  Life  policies,  issued 
at  age  35  the.  extended  insurance  feature  for  mortality  125%  of 
the  standard  shows  about  four  times  and  in  the  case  of  20-Payment 
Life  policies  about  three  times  as  great  a  loss  as  the  paid-up 
feature;  and  the  loss  on  the  paid-up  feature,  for  mortality  200% 
of  its  standard,  is  about  the  same  as  the  loss  on  extended  insurance 
for  mortality  125%  of  the  standard.  In  the  case  of  20-Year 
Endowments,  issued  at  age  35,  there  is  very  little  loss  on  the 
paid-up  feature,  even  with  mortality  200%  of  the  standard,  whereas 
there  is  a  considerable  loss  under  the  other  feature,  even  with 
mortality  125%  of  the  standard,  if  default  takes  place  in  the 
first  ten  years  of  the  policy's  existence.  This  shows  the  disad- 
vantage of  giving  Endownients  on  risks  regarding  which  there  is 
some  doubt,  if  the  extended  insurance  feature  is  available.  It 
also  shows  the  disadvantage  of  giving  Endowments  to  underaverage 
lives  at  the  regular  premium  rates. 

These  tables  clearly  show  the  loss  which  is  made  from  mortality 
when  these  various  unfavorable  mortality  rates  are  assumed,  and 
they  also  sliow  the  excess  of  loss  in  case  of  extended  insurance 
cases  over  the  loss  in  the  case  of  paid-up  policies.  In  addition  to 
the  greater  loss  from  mortality  in  the  case  of  extended  insurance, 
there  is  a  diminution  in  the  gain  from  excess  interest  under  this 
feature  because  the  reserve  for  extended  insurance  decreases  annu- 
ally, whereas  that  for  the  paid-up  increases  each  year. 
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I  have  made  no  attempt  to  ascertain  whether  the  rate  of  mor- 
tality is  heavier  wiien  the  paid-up  feature  is  granted  or  when  the 
extended  insurance  feature  is  exercised :  neither  have  I  endeavored 
to  make  an}^  allowance  for  medical  examination,  or  for  incidence 
of  mortality.  All  I  have  endeavored  to  do  is  to  show  how  much 
more  expensive  the  extended  insurance  feature  is  for  the  company 
if  the  mortality  during  the  period  of  extension  is  above  the  normal. 

The  cash  values  I  have  assumed  in  Table  A  are  the  full  American 
3%  reserves,  and  the  paid-ups  and  extended  insurances  are  their 
equivalents  on  a  net  basis.  Each  company  has  its  own  scale  of 
cash  values,  and  they  seldom  equal  the  full  reserves  in  the  early 
3'ears.  The  results  I  have  given  would,  of  course,  vary  had  sur- 
render charges  been  made  in  calculating  the  cash  values,  but,  so 
long  as  the  extended  insurances  and  paid-ups  are  the  equivalents 
of  the  cash  surrender  values  on  a  net  basis,  there  would  be  a  greater 
loss  in  granting  extended  insurance  than  paid-up  insurance  if 
the  mortality  exceeded  the  standard.  It  is  practically  certain  that 
the  extended  insurance  and  the  paid-up  options  will  show  a  heavy 
rate  of  mortalit}^,  and  some  surrender  charge  should  be  made  from 
the  cash  value,  so  that  these  options  shall  not  cost  the  company 
more  than  the  cash  surrender  value  of  the  policy. 

Eegarding  adverse  selection,  there  would  be  a  greater  amount 
of  selection  against  a  company  granting  only  extended  insurance 
than  against  one  granting  only  paid-up  insurance,  because  the 
friends  of  a  policyholder  at  death's  door  would  not  pay  the  pre- 
mium to  the  former  company,  whereas  they  certainly  would  to  the 
other.  All  companies,  however,  grant  both  features,  the  one  feature 
being  automatic  with  some  companies,  and  the  other  feature  with 
other  companies.  On  page  608,  Mr.  Ehodes  states  that  "  Inasmuch 
as  under  automatic  extended  insurance  many  policies  are  extended 
without  thought  by  the  Insured  as  to  their  disposition,  the  adverse 
selection  would  be  greater  with  a  company  which  allowed  extended 
insurance  as  an  option  instead  of  automatically."  The  roie  of 
mortaliiy  in  the  extended  insurance  cases  in  the  company  which 
allowed  "  extended  insurance "  as  an  op4ion  would  probably  be 
greater  than  in  the  company  which  granted  this  feature  automati- 
cally. This  is  all  that  Mr.  Ehodes  pointed  out,  but  I  wish  to  make 
the  following  additional  statement,  namely,  that  the  losses  from 
unfavorable  mortality,  including  the  extended  insurance  and  the 
paid-up  cases,  will  be  Jess  in  the  company  with  the  automatic 
*'  paid-up  "  feature  than  in  the  company  with  the  automatic  "  ex- 
tended insurance "  feature.  To  illustrate  this,  suppose  we  have 
two  companies,  one  with  the  automatic  extended  insurance  fea- 
ture and  one  with  the  automatic  paid-up  feature.  Further  suppose 
that  the  same  1,000  individuals  have  a  policy  in  each  of  the  two 
companies,  and  that  they  all  lapse  both  their  policies  at  the  same 
time — 50  of  them  lapsing  their  policies  advisedly,  and  the  other 
950  thoughtlessly.  Then  the  first  50  polii  vholders  will  have  ex- 
tended  insurance   in   both   companies,   and   both   companies   will 
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experience  the  same  loss  from  these  cases.  But  the  loss  from  the 
other  950  policies  in  the  company  granting  the  extended  insurance 
automatically  will  be  greater  than  the  loss  under  the  950  policies 
in  the  company  granting  the  paid-up  insurance  automatically — 
on  the  assumption,  of  course,  that  the  mortality  will  be  above  that 
experienced  by  the  company  on  policies  on  which  premiums  are 
being  paid. 

In  conclusion,  I  must  again  thank  Mr.  Ehodes  for  his  exceed- 
ingly interesting  paper. 

I  also  want  to  advise  you  that  we  are  indebted  to  Mr.  J.  S. 
Thompson  of  The  Mutual  Life  for  the  various  tables  which  I  have 
incorporated  in  the  discussion. 


TABLE  A. 

Amekican  Table  of  Moktality,  3%  Interest. 

Age  35. 

Ordinary  Life. 

Options. 


End 
Year. 

5 
10 
15 


End 
Year. 

Cash. 

(1) 

Paid  up. 

(2) 

Ext.  Ins. 

Yrs.             Mos. 

5 
10 
15 
20 

$     68 
146 
233 
327 

$  148 
289 
420 
537 

Age  35. 

7 
13 
15 
15 

6 
0 
4 
8 

20 

Payment  Life. 

Cash. 

Options. 

End 
Year. 

(1) 

Paid  up. 

(2)      . 
Ext.  Ins. 
Yrs.             Mos. 

5 
10 
15 

$  117 
255 
418 

$  255 
506 
753 

Age  35. 

13 
21 
25 

0 
2 
8 

20  Year  Endowment. 

Options. 

Cash. 

$  185 
407 
674 


(1) 
Paid  up. 

$  278 
538 

777 


Ext.  Ins. 

Yrs.  Mos. 

15  0 

10  0 

5  0 


(2) 
and       Cash. 

$  94 
459 

758 
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90        mortality  experience  under  extended  insurance. 

Oral  Discussion. 

Mr.  Henderson  :  I  do  not  wish  to  discuss  directly  Mr.  Rhodes' 
paper,  but  there  is  one  point  in  connection  with  Mr.  Hutcheson's 
discussion  I  wish  to  mention.  It  would  have  been  interesting  if 
he  had  included  in  his  calculations  the  loss  which  the  Company 
would  have  incurred  on  these  impaired  lives  had  they  continued 
the  original  policies.  I  have  an  impression  that  in  every  case  it 
would  have  been  found  to  be  greater  than  under  the  paid-up  insur- 
ance. So  that  there  is  a  real  profit  as  compared  with  the  continu- 
ance of  the  original  policy,  if  an  impaired  life  takes  a  paid-up 
policy,  whereas  there  is  a  loss  if  he  takes  the  extended  insurance 
option, 

Mr.  Welch  :  Mr.  President,  I  think  the  paper  comes  at  a  very 
interesting  time  in  the  development  of  life  insurance,  since  it 
points  out  where  the  liberality  which  competition  or  legislation, 
or  both,  have  forced  the  companies  into,  is  leading  us. 

The  paper  is  especially  interesting  in  showing  the  selection  made 
against  the  company  during  the  later  years  of  the  policy,  since  at 
the  later  period  most  of  us  are  giving  extended  insurance  without 
any  surrender  charge — some  of  us  giving  it  without  charge  from 
the  inception  of  the  policy.  Competition  has  driven  the  companies 
into  taking  this  step  and  I  think  it  is  most  opportune  that  we 
should  have  the  privilege  of  investigating  the  possible  results  of 
our  liberality. 

The  mortality  on  the  extended  insurance  which  Mr.  Ehodes' 
paper  shows  should  make  us  all  hesitate  to  grant  participating 
term  insurance  purchasable  by  the  full  reserve  under  the  policy. 
It  may  be  argued  that  this  is  only  one  step  more  liberal  than  the 
application  of  the  full  reserve  towards  the  purchase  of  a  non-parti- 
cipating policy,  which  in  turn  is  but  slightly  more  liberal  than 
the  plan  of  making  the  small  surrender  charge  which  the  law 
allows.  I  am  not  arguing  for  any  one  plan,  but  simply  expressing 
satisfaction  that  tlie  means  are  given  us  of^more  closely  measuring 
the  results  of  liberality  along  the  line  of  extended  insurance. 

I  am  not  one  loit  afraid  of  this  option  in  the  contract.  I  may 
say  that  my  own  company  has  had  a  long  experience  with  it — 
nearly  eighteen  years — during  which  time  we  have  not  experienced 
the  full  mortality  table.  In  fact,  we  have  fallen  so  far  short  of 
it  that  we  are  nmch  better  off  than  we  would  have  been  had  the 
policies  contained  the  automatic  paid-up  provision.  How  long  we 
sliall  continue  to  experience  this  low  mortality  I  cannot  say. 

I  would  like  to  call  attention  to  the  fact  that  when  a  policy- 
holder makes  the  selection,  lapses  his  policy,  receives  the  extended 
insurance  and  dies  in  the  first  year,  the  company  should  not  feel 
that  it  has  suffered  a  severe  loss  by  having  an  automatic  extended 
insurance   provision   in   its   contract.     That   premium   which   was 
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not  paid  would  surely  have  been  paid  had  there  been  no  extended 
insurance  provision  in  the  policy  and  the  company  has  lost  but  one 
premium  anyway.  Those  companies  that  under  the  old  contracts 
provided  for  a  deduction  of  the  premium  in  case  of  death  during 
the  first,  second  or  third  years  of  the  extended  insurance  period 
have  suffered  not  one  penny  loss  on  account  of  this  provision. 

Of  course  it  is  at  the  point  of  lapsing  the  policy  where  the 
greatest  selection  is  made.  I  do  not  object  one  whit  to  the  liberal 
conditions  of  a  policy  so  long  as  a  man  who  knows  he  is  impaired 
can  take  no  unfair  advantage  of  the  company.  The  law  now  does 
require  the  company  to  o^ive  a  slight  advantage  in  certain  par- 
ticulars to  a  risk  that  is  known  to  be  impaired,  but  I  think  any 
company  can  guard  itself  against  heavy  loss  on  account  of  any  of 
these  features. 

We  are  all  obliged  to  have  India-rubber  imaginations.  We  can- 
not entertain  the  old  ideals  of  life  insurance  actuaries  and  carry 
on  a  successful  life  insurance  company  today.  We  must  recon- 
struct our  ideals;  we  must  make  up  our  minds  that  more  is  to  be 
given  to  the  insured.  We  must  appreciate  the  fact  that  the  old 
Elizur  Wright  idea  of  insurance  being  a  composite  of  a  savings  bank 
deposit  coupled  with  an  annual  renewable  term  policy  has  come  to 
stay,  and  that  the  insured  practically  has  the  right  of  carrying  both 
of  these  contracts  or  of  lapsing  one  and  shifting  the  other. 

But  I  think  there  is  another  point  in  Mr.  Ehodes'  paper  and  in 
connection  with  Mr.  Hutcheson's  review  in  reference  to  which  I 
would  like  to'  see  a  comparison  which  is  so  interestmg  carried  out 
to  a  greater  extent.  You  do  not  mention  what  you  found  was 
the  surrender  charge.  That  is  what  I  think  is  interesting. 
[Mr.  Hutcheson:  I  have  it  right  here.  (Eeading  from  paper.)]. 
That  was  a  very  interesting  point,  but  it  seems  to  me  we  ought 
to  give  it  and  I  think  it  ought  to  be  an  incentive  to  write 
along  this  line.  The  law  has  pushed  us  to  a  point  where  we 
have  got  to  give  the  policyholders  more  than  we  older  actuaries 
fifteen  years  ago  thought  that  we  would  ever  allow  our  com- 
panies to  give.  On  this  account  I  think  we  ought  to  carry  out 
investigations  like  this  just  as  far  as  we  possibly  can.  Mr. 
Ehodes  has  started  on  one  of  the  best  methods  we  can  employ 
to  guide  ourselves  under  the  present  stress.  We  should  not,  how- 
ever, be  afraid  because  on  their  face  the  figures  may  show  an 
apparent  loss  to  the  company.  There  is  generally  a  way  in  which 
such  loss  might  be  covered.  What  Ave  want  to  find  out  is  the  very 
best  way  to  draw  our  contracts  at  the  present  time  and  this  can 
be  learned  only  by  the  most  careful  investigation  of  the  mortality 
under  all  the  privileges  that  we  are  now  being  forced  to  give  our 
policyholders. 

Mr.  Hardcastle  :  I  wish  to  make  some  remarks  upon  what 
one  of  the  former  speakers  said  though  there  is  no  direct  bearing 
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on  Mr.  Rhodes'  paper.  Mr.  Macaulay  gave  us  a  very  interesting 
account  of  the  operation  of  what  he  referred  to  as  the  Australian 
system  and  it  seems  to  me  it  would  be  of  interest  to  the  Society 
to  get  a  few  further  particulars  of  this  from  Mr.  Macaulay ;  there  are 
one  or  two  points  that  occurred  to  me  while  he  was  speaking,  about 
which  I  should  like  to  ask  him,  if  it  would  be  in  order  to  do  so  in 
this  discussion.  First,  it  seems  questionable  whether  the  Australian 
system  would  be  acceptable  as  a  substitute  for  the  extended  insur- 
ance system  as  used  in  this  country,  for  the  reason  that  not  only 
would  the  amount  payable  in  the  event  of  death  be  less  on  account 
of  the  deduction  of  the  accrued  premiums  with  interest,  but,  if  my 
impression  is  correct,  the  term  for  which  the  policy  would  be  kept 
in  force  would  be  shorter  on  account  of  the  fact  that  the  premiums 
accumulated  would  be  the  gross  premiums  and  that  the  rate  of 
interest  would  be  higher  than  the  rate  assumed  in  the  net  valuation. 

The  second  question  is  whether  the  insured  can  come  in  at  any 
time  and  pay  up  a  part  of  the  accrued  indebtedness  so  as  to  pro- 
cure a  further  deferment  of  the  period  at  which  the  policy  finally 
expires  and  whether  he  can  come  in  and  reinstate  the  policy  by 
paying  up  the  accrued  indebtedness,  right  up  to  the  very  date  at 
which  the  policy  would  expire;  if  that  is  the  case,  there  is  an 
opportunity  for  selection  against  the  company,  and  should  not  the 
company  protect  itself  by  providing  that,  if  the  insured  wishes  to 
come  in  and  pay  the  premiums  that  are  in  arrears  without  medical 
examination,  he  should  do  so  at  least  a  year,  possibly  two  years, 
before  the  value  of  the  policy  is  exhausted? 

I  should  also  like  to  inquire  whether  the  policies  of  Mr.  Ma- 
caulay's  company  contain  tables  showing  how  long  those  periods 
endure  before  the  value  is  entirely  used  up? 

Mr.  Macaulay  :  I  think,  Mr.  President,  the  best  way  to  answer 
Mr.  Hardcastle's  first  question  would  be  to  tell  you  just  what 
happened  before  our  Parliamentary  Committee  at  Ottawa. 

That  Committee  was  considering  our  new  insurance  bill  and 
one  of  the  clauses  in  it  is  a  section  cut  from-ihe  American  statutes 
referring  to  extended  insurance  and  providing  that  the  policyholder 
can  revive  his  policy  at  any  time  by  giving  evidence  of  his  health 
and  paying  not  over  six  per  cent,  interest  on  his  premium.  Some 
of  the  managers  were  under  the  impression  that  it  was  absolutely 
impossible  for  us  to  be  able  to  exact  ten  per  cent.,  that  Parliament 
would  never  agree  to  such  a  thing.  If  we  had  simply  asked  to 
be  permitted  to  charge  ten  per  cent.,  we  might  liave  had  trouble. 
What  we  did  was  to  put  it  to  the  Parliament  the  way  we  put 
it  to  the  public.  First  of  all,  we  explained  the  system  as  I 
have  endeavored  to  explain  it.  A  man  lapses  his  policy,  he  is  in 
poor  health,  perhaps  he  does  it  unintentionally :  if  he  comes  in  two 
montlis  or  three  months  afterwards  to  the  American  Company  and 
asks  under  the  extension  system  to  have  his  policy  revived,  they 
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say,  "  Certaiiil}-  you  can,  on  paying  six  per  cent,  interest,  provided 
5'ou  give  US  evidence  of  good  healtli  under  a  medical  examination." 
He  may  be  a  poor  fellow  suffering  from  consumption,  and  he  cannot 
give  the  evidence  of  good  health.  What  is  he  to  do?  The  Ameri- 
can company  says,  "  Well,  your  policy  is  extended  for  eight  months ; 
if  you  die  before  the  end  of  that  period,  you  will  be  protected;  if 
you  live  eight  months  and  one  day,  your  family  gets  nothing." 
It  is  a  very  great  hardship  that  a  man  should  have  his  policy  lapse 
like  that  possibly  through  a  mere  oversight,  if  it  can  be  avoided. 

The  Minister  of  Finance  at  once  said :  "  It  has  always  seemed 
to  me  very  hard  that  if  a  man  should  happen  to  let  his  policy  run 
into  arrears  when  he  is  in  poor  health  you  should  make  him  lose 
everything:  the  penalty  is  too  great.  If  you  could  in  some  way 
or  other  hold  the  policy  good,  not  have  him  lose  everything,  you 
ought  to  do  it."  I  said,  "  Under  our  S3^st€m  that  man  may  pay 
up  even  if  it  is  within  one  day  of  the  time  that  the  policy  would 
finally  lapse,  and  that  although  he  be  on  his  death-bed,  because 
the  policy  has  never  lapsed.  The  only  thing  that  we  ask  is  that 
we  shall  be  allowed  to  charge  an  extra  four  per  cent,  to  pre- 
vent people  from  taking  undue  advantage  of  the  system  and  as  a 
compensation  for  the  trouble  we  have  and  a  fee  for  waiving  the 
medical  examination.  Is  that  an  excessive  amount?  Suppose  the 
premium  is  thirty  dollars: — four  per  cent,  on  that  is  one  dollar 
and  twenty  cents  a  year,  ten  cents  a  month.  Is  not  the  privilege 
worth  that  ?  "  This  appealed  to  the  Minister  of  Finance  and  the 
other  members  of  Parliament  and  I  was  asked  to  suggest  some 
phraseology  for  the  bill  under  consideration  which  would  prevent 
such  a  system  from  being  shut  out.  What  will  take  with  the 
members  of  Parliament,  I  can  assure  you,  will  take  with  the  public, 
and  I  guarantee  that  our  company  on  our  system  can  compete 
with  your  company  on  the  extension  system  without  disadvantage. 

The  polic^diolder  can  pay  a  part  of  the  arrears  if  he  wishes. 
In  fact  we  encourage  him  to  pay  a  part.  The  system  is  designed 
to  stop  lapses  and  to  keep  the  policies  in  force,  and  in  consequence 
we  keep  sending  the  policyholders  in  arrears  circulars  and  notices 
encouraging  them  in  every  way  to  pay  up  in  full  or  in  part  and 
we  receive  many  small  payments. 

There  certainly  is  opportunity  for  selection  against  the  Com- 
pany but  I  do  not  think  this  opportunity  is  as  great  as  under  the 
extension  system.  Under  that  system  5fou  bribe  the  man  with  bad 
prospects  to  lapse  his  policy :  you  bribe  him  by  being  willing  to 
throw  off  the  premiums.  You  say,  "  If  you  would  only  lapse  your 
policy  we  will  not  charge  you  premiums  that  you  would  otherwise 
have  to  pay."  No  wonder  you  get  a  high  mortality.  We  do  not 
have  a  table  in  the  policy  of  the  periods  for  which  the  policy 
will  be  kept  alive  because  the  primary  object  is  to  prevent  lapses 
and  to  keep  policies  in  force,  so  we  do  not  feel  that  it  is  necessary 
or  desirable  to  have  anv  tables  of  that  kind. 
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We  do  give  the  extension  system  also  as  an  option  but  it  is  not 
automatic.  The  policyholder  has  to  apply  before  the  lapse  of  his 
policy  in  order  to  get  it  and,  as  far  as  I  know,  we  have  had  only 
about  fifty  persons  in  the  history  of  our  company  who  applied 
for  the  extension  in  preference  to  the  other.  We  give  both  but 
the  automatic  feature  is  our  Australian  non-forfeiture  system. 
"V\Tiether  the  public  like  it  or  not  may  be  judged  by  the  fact  that 
while  we  have  had  twenty-four  thousand  take  the  one,  we  have 
had  fifty  take   the  other. 

Mr.  Moir  :  I  am  very  strongly  in  favor  of  the  automatic  loan 
plan  which  I  have  seen  in  practical  operation  since  1886  when  I 
started  in  life  insurance ;  it  has  been  in  use  in  this  country  in  two 
or  three  companies  and  has  been  very  favorably  received  by  the 
policyholders  and  by  some  of  the  agents;  those  agents,  that  is,  who 
take  the  trouble  to  understand  it.  A  great  many  agents  do  not 
take  the  trouble  and  consequently  do  not  understand  it,  and  I  think 
the  same  remark  applies  to  many  actuaries  also :  it  takes  a  little 
study  and  one  needs  to  look  at  all  sides  of  the  question  before  one 
realizes  how  good  the  automatic  premium  loan  plan  on  the  Austra- 
lian system  is. 

Mr.  J.  M.  Craig  :  I  am  opposed  to  the  extended  insurance  feature 
because  it  forces  the  companies  to  issue  primarily  but  one  plan  of 
insurance,  namely,  term  insurance,  and  this  brings  up  the  general 
question  whether  a  man  has  the  right  to  choose  what  kind  of 
insurance  he  wants.  The  criticism  of  endowment  insurance  has 
been  increasing  and  has  now  found  its  culmination  in  a  bill  which 
came  very  near  being  reported  favorably  from  the  Insurance  Com- 
mittee in  Massachusetts.  This  bill,  knowTi  as  the  Elwell  Bill,  com- 
pelled companies  to  make  a  separation  of  the  life  insurance  and  the 
savings  bank  addition  which  a  man  might  be  willing  to  pay  for,  or 
as  1  remember  the  tenns  of  the  bill,  it  prohibited  a  company  from 
writing  other  than  a  whole  life  policy,  but  a  supplementary  con- 
tract could  be  issued  on  which  a  man  shoujd  pay  additional  premi- 
ums, which  additional  premiums  with  the  "accumulation  of  interest 
should  always  be  available  either  as  a  surrender  value  or  an  endow- 
ment. As  a  matter  of  principle  we  could  find  no  objection  to 
this  if  a  company  chose  to  adopt  it,  but  the  bill  was  incorrect  in 
principle  when  it  undertook  to  compel  companies  to  write  nothing 
but  whole  life  policies.  It  also  raises  the  question  whether,  when 
one  man  chooses  an  ordinary  life  policy  and  pays  therefor  an  annual 
premium  of  $35.00  and  another  man  of  the  same  age  of  his  own 
volition  cbooses  a  ten  year  endowment  for  an  annual  premium  of 
$100.  and  this  latter  dies  in  the  tenth  year,  the  company  has  robbed 
the  beneficiary  of  the  difference  between  $100.  and  $25.00  per  year. 
We  know  it  has  not  because  the  man  who  applied  for  the  $1,000. 
ten  year  endowment  had  the  option  of  paying  the  same  amount 
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of  annual  premium  for  a  whole  life  policy  and  obtaining  there- 
fore $4,000.  insurance  instead  of  $1,000.  He  did  not  choose  the 
$4,000.  life  policy  and  the  company  did  not  try  to  force  him  to 
take  it  instead  of  the  endowment.  This  Elwell  scheme,  however, 
proposes  to  force  upon  the  companies  the  one  form  of  insurance, 
whole  life,  and  in  the  same  way  the  extended  insurance  pro- 
vision forces  upon  the  companies  a  single  form  of  insurance  and 
that  the  cheapest  kind,  term  insurance. 

It  is  just  here  that  the  Australian  System  is  much  preferable  to 
the  ordinary  extended  term  insurance  plan;  and  the  reason  is 
that  if  the  extra  interest  rate  were  eliminated  it  would  put  every 
man  on  an  equality.  For  the  man  who  has  a  twenty  year  endow- 
ment and  is  unable  to  pay  is  carried  along  on  precisely  the  same 
basis  as  the  man  who  is  able  to  pay  and  does  pay.  Thus  it 
keeps  in  force  the  policy  which  the  insured  originally  selected 
for  himself  which  is  the  thing  that  should  be  done.  It  is  wrong 
in  principle  to  compel  the  companies  when  a  default  is  made  in  the 
payment  to  change  the  plan  and  give  the  policyholder  the  cheapest 
thing  on  the  market. 

Mr.  Hann:  I  wish  we  could  disclaim  some  of  the  parasites 
that  have  attached  themselves  to  the  system  of  life  insurance  in 
this  country.  It  almost  makes  one's  mouth  water  when  we  hear 
that  Canada  collects  ten  per  cent,  on  payments  in  arrears;  of 
course  only  under  certain  conditions  and  we  can  see  the  reason 
for  it.  It  would  be  considered  iniquitous  in  New  York  State  to 
do  such  a  thing. 

The  Australian  system  recognizes  the  principle,  that  the  con- 
tract is  for  insurance  and,  when  the  policyholder  cannot  pay,  they 
still  give  him  insurance  as  long  as  possibb,  but  if  the  time  comes 
when  he  can  resume  payments  he  is  put  in  the  same  position  with 
all  other  members  of  the  Society.  That  is  the  strong  point,  I 
think,  of  the  system  which  has  been  so  clearly  laid  before  us. 
I  think,  perhaps,  the  nearest  approach  to  it  would  be,  as  our  Vice- 
President  said,  the  automatic  loan.  But  the  very  word  loan  to 
me  is  a  pretty  hard  drag  on  insurance.  A  loan  is  a  bad  thing 
except  as  a  temporary  expedient.  I  believe  that  a  large  portion 
of  our  terminations  to-day  are  due  to  loans  on  policies  and  there 
is  no  question  about  the  extreme  cost  of  carrying  on  such  a  business. 
This,  however,  is  a  little  aside  from  the  paper  we  have  before  us. 

I  am  not  quite  sure  in  the  paper  of  Mr.  Ehodes  as  to  how  the 
comparison  was  made  on  the  select  tables;  there  are  three  select 
tables  given,  and  it  appeared  to  me  that  the  ages  were  brought  up 
to  the  time  at  which  the  extension  was  made,  and  I  would  like 
to  ask  how  the  selection  was  considered  in  the  case  of  a  policy 
taken  at  twent3'-five  and  extended  at  twenty-nine.  (Me.  Ehodes  : — 
The  selection  was  from  the  date  of  the  examination,  that  is,  the 
exposure  would  be  in  the  fifth  year,  rather  than  the  first  year.) 
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I  consider  we  are  all  very  much  indebted  to  the  liberality  of 
the  Company  and  to  the  energy  of  those  who  have  put  arduous  work 
into  this  paper  in  order  to  present  us  with  so  valuable  a  com- 
pilation of  experience.  Many  of  us  are  practically  in  the  dark  as 
to  what  our  experience  is  going  to  be  under  extended  term  insur- 
ance, but  there  is  one  thing  we  should  not  overlook,  and  that  is, 
that  our  tables  are  all  based  on  experiences  under  a  different  state 
of  things  from  what  we  have  met  with  during  the  past  ten  or 
fifteen  years.  There  are  influences  at  work  sapping  the  high 
vitality  that  we  might  expect.  The  man  of  former  days  chose  to 
surrender  his  policy  for  cash  or  he  took  a  paid-up  policy;  but, 
to-day,  the  strong  life  surrenders  and  the  poor  risk  borrows;  so 
we  carry  the  latter  along  till  the  risk  emerges  by  death,  and  that 
in  itself,  I  apprehend,  is  going  to  make  a  great  difference  in  future 
experiences,  which  I  think  is  confirmed  by  the  figures  that  we  have 
before  us. 

Mr.  Ehodes:  Mr.  President,  I  am  naturally  pleased  at  the 
discussion  that  has  followed  the  j)resentation  of  the  paper.  "Wliile 
it  was  not  prepared  as  a  defence  of  extended  insurance,  I  am  in- 
clined to  think  that  it  may  be  taken  as  such.  It  was  prepared 
because  I  had  an  instinctive  feeling  that  some  companies  were 
through  interest  or  choice  adopting  a  system  of  granting  extended 
insurance  without  a  clear  conception  of  what  was  involved  in  that 
practice. 

I  should  like  to  take  up  one  or  two  of  the  criticisms  that  have 
been  made  and  answer  one  or  two  questions. 

If  Mr.  Macaulay  will  refer  to  the  table  on  page  604  he  will  find 
that  eight  and  a  half  per  cent,  of  the  policies  which  were  extended 
were  afterwards  reinstated.  The  cancelled  policies  represent  the 
reinstatements. 

Mr.  Macaulay  :  "Why  do  you  use  the  word  "  cancelled  "  if  they 
were  renewed,  or  revived? 

Mr.  Rhodes  :  The  extensions  were  not  revived,  they  were  can- 
celled in  order  that  the  policies  might  be  revived. 

Mr.  Macaulay  :  Suppose  the  persons"  surrendered  the  policies 
and  took  the  cash  values? 

Mr.  Rhodes:  It  was  not  our  practice  to  grant  cash  values  for 
extended  insurance,  excepting  in  exceptional  cases. 

I  am  rather  inclined  to  think  that  Mr.  Moir  himself  is  somewhat 
illogical  when  he  says  that  extended  insurance  is  illogical.  At  least 
he  cannot  condemn  extended  insurance  and  uphold  the  automatic 
premium  loan  plan  on  the  ground  that  in  the  former  case  a  form 
of  insurance  with  an  increasing  reserve  is  changed  to  another  form 
with  a  decreasing  reserve.  With  his  automatic  premium  loan  plan 
he  increases  his  reserve  liability,  it  is  true,  but  at  the  same  time 
he  offsets  the  increase  by  an  increase  in  his  assets  and  the  net 
result  would  be  the  same  under  one  plan  as  under  the  other,  except 


DISCUSSION— MR.    RHODES.  97 

that  in  the  latter  case  he  has  a  decreasing  insurance.  On  the 
average,  however,  the  real  liability  will  be  decreased  faster  under 
the  automatic  loan  plan  than  under  the  extended  insurance  plan. 

Mk.  Moir  :    jSTo,  that  does  not  follow. 

Mr.  Ehodes:  On  the  average.  It  will  not  be  so  in  all  cases, 
but  on  the  average,  the  insured  will  receive  a  much  longer  term 
of  insurance  if  he  takes  the  extended  insurance. 

Mr.  Moir  :  I  think  it  is  the  other  way  about.  I  cannot  say  what 
the  average  is,  but  I  think  you  will  get  a  longer  period  on  the 
automatic  loan  plan  on  the  average. 

Mr.  Rhodes:  No  I  think  not,  Mr.  ]\Ioir,  for  the  reason  that 
the  greater  number  of  lapses  will  occur,  of  course,  in  the  early  policy 
years  when  the  reserve  is  small  and  the  policy  will  be  continued 
in  force  under  the  automatic  loan  feature  on  the  basis  of  the  con- 
tract premium  and  a  comparatively  high  rate  of  interest.  Now, 
in  the  later  policy  years  he  will  get  more  insurance  under  the 
automatic  loan  feature  than  with  the  extended  insurance  feature. 
I  am  satisfied  of  that,  because  back  in  1895,  we  very  seriously  con- 
sidered the  question  of  adopting  the  automatic  loan  feature.  We 
gave  it  up  because  on  the  whole  it  was  not  as  favorable  to  the 
insured  and  for  the  further  reason  which  seemed  to  us  to  be  a 
very  important  one,  that  the  insured  would  never  know  under  a 
participating  policy  just  how  long  he  would  have  his  insurance; 
the  term  was  indefinite. 

Now,  as  to  the  popularity  of  the  two  features,  Mr.  Macaulay  has 
given  us  the  number  of  policyholders  in  his  company  who  have 
preferred  extended  insurance. 

Two  years  ago  we  placed  the  automatic  loan  feature  in  our 
contracts  as  an  option.  We  have  issued,  I  suppose,  some  sixty  or 
sixty-five  thousand  policies  since  that  time  and  less  than  half  a 
dozen  members  have  taken  advantage  of  the  automatic  premium 
loan  plan. 

It  is  a  fact  which  we  must  bear  in  mind,  that  automatic  ex- 
tended insurance  does  cost  a  company  more  than  the  paid-up 
feature.  But  there  are  dangers  involved  in  it,  and  it  was  to  bring 
out  these  dangers  and  to  put  the  members  of  the  Society  on  their 
guard  against  them  that  the  paper  was  written.  I  don't  think 
it  is  to  be  discouraged,  however,  because  there  are  dangers  involved 
in  it. 

It  may  be  somewhat  of  a  paradox,  but  I  think  our  experience 
has  demonstrated  it  to  be  true  that  the  more  liberal  you  make  a 
policy  contract  the  lower  will  be  your  lapse  rate.  The  more  valu- 
able you  make  your  contract  to  the  insured  the  less  likely  is  he  to 
give  it  up.  If  he  is  insured  in  two  companies,  one  with  a  less 
favorable  contract  than  the  other,  he  will  give  up  the  less  favorable 
one  before  he  gives  up  the  more  favorable  one.  Our  experience 
has  demonstrated  that.  I  think  that  the  lapse  rate  of  the  Mutual 
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Benefit  is  perhaps  as  low  as  that  of  any  compan}^  which  has  not 
chained  its  members  fast  to  it. 

"V^^iatever  you  do  in  the  matter  of  extended  insurance,  see,  so 
far  as  the  law  permits,  that  the  plan  shall  be  such  that  the  com- 
pany will  not  suffer  unduly.  It  is  absolutely  foolish  and  reckless, 
to  my  mind,  to  grant  extended  insurance  at  net  rates  without  any 
surrender  charge  in  the  earlier  policy  years,  and  I  am  convinced 
in  my  own  mind  that  companies  that  are  doing  that  will  suffer 
from  it. 
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ON    A    SYSTEM    OF    VALUATION    BY    MOVEMENT    AND    RECURRENCE — 

G.     BOHLMANN. 

Vol.  X,  Page  614. 
Written  Discussion. 
Mr.  E.  B.  Fackler: 

In  his  paper  "  On  a  System  of  Valuation  by  Movement  and  Ee- 
currence "  Mr.  Bohlmann  describes  a  method  of  deriving  the 
"  mean  "  reserve  for  the  end  of  the  current  business  year  from  the 
totals  respectively  of  insurance  and  reserves  at  the  close  of  the 
previous  year,  and  the  totals  of  net  premiums  payable  during  the 
current  year.  The  insurance,  reserves  and  premiums  are  each 
classified  according  to  age  attained. 

One  of  the  advantages  he  urges  with  regard  to  the  plan  lies 
in  the  fact  that  the  work  of  valuation  can  go  on  throughout 
the  whole  year.  The  work  of  finding  the  reserve  at  the  end  of  the 
current  business  year,  on  business  in  force  at  the  beginning  of  the 
year  (which  the  author  calls  the  "  Process  of  Eecurrence  ")  can 
conveniently  be  begim  practically  as  soon  as  the  year  begins,  and 
may  thus  be  finished,  without  undue  pressure,  some  tune  before 
it  is  actually  needed. 

The  preparation  of  data  for  adjustments  due  to  changes,  termi- 
nations, maturities  and  stoppage  of  premium  payments  during  the 
current  year,  which  the  author  calls  the  "  Process  of  Movement," 
calls  for  a  very  small  amount  of  daily  attention.  The  whole  work 
of  valuation  can  thus  be  made  part  of  the  routine  duties  of  a 
small  number  of  clerks. 

It  has  occurred  to  me  that  an  improvement  in  the  plan  of  the 
work  might  be  made  by  carrying  out  the  whole  process  of  adjust- 
ment, due  to  changes,  etc.,  for  the  business  as  it  stands  at  a  date 
one  or  two  months  prior  to  the  close  of  the  business  year.  This 
would  give  ample  time  for  completely  checking  the  work  and  for 
the  correction  of  any  errors  that  might  appear,  while  the  adjust- 
ments following  that  date  would  probably  not  be  too  great  in 
volume  to  be  valued  seriatiin.  being  at  the  same  time  classified 
as  to  age  attained,  so  that  the  final  adjustments  for  the  year  might 
be  made  according  to  age  attained,  and  preserve  the  original  classi- 
fication. This  arrangement  would  allow  the  office  force  more  time 
at  the  close  of  the  year  to  carry  out  the  group  valuation  of  the 
new  issues  of  the  year  and  of  such  other  recent  issues  as  may  be 
handled  in  this  way. 

With  regard  to  the  matter  of  "age  attained"  I  think  it  might 
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be  well  for  anyone  iising  this  valuation  plan  to  adopt  a  system 
which  is  in  use  in  one  of  our  oldest  companies,  with  regard  to  a 
part  of  its  business.  This  system  as  applied  to  Mr.  Bohlmann's 
plan  would  be — assign  to  each  policy  or  group  its  age  attained, 
not  for  the  current  valuation,  but  in  some  convenient  year  such 
as  1910,  witliout  regard  to  whether  the  policy  may  terminate  before 
its  anniversary  in  that  year  or  may  not  be  issued  until  after 
that  year.  If  "attained  age"  meant  always  "age  in  1910,"  for 
instance,  there  could  never  be  real  doubt  as  to  how  any  policy  or 
any  change  should  be  classified  and  the  current  attained  age  for 
the  particular  valuation  could  be  readily  determined.  The  index 
5^ear  thus  used  could  afterward  be  changed  as  convenience  required. 
It  is  obvious  that  the  factor  u^  +  n-y^  has  unintentionally  been 
omitted  in  the  statement  of  the  formula  in  Theorem  II  on  page  636. 

Mr.  Bohlmann's  investigation  of  the  sign  of  the  error  involved 
in  the  formula  under  various  conditions,  and  its  limiting  value  is 
very  interesting  and  adds  to  the  practical  value  of  the  formula, 
for  we  know  that  under  actual  conditions  the  resulting  total  reserve 
by  this  plan  would  be  slightly  too  small  and  this  fault  could  then 
be  corrected  by  adding  the  limiting  value  of  the  error,  giving  as 
a  final  result  a  sum  known  to  be  larger  than  necessary.  If  the 
values  ol  Ur  +  n  —  y^  are  taken  to  a  sufficient  number  of  decimals  there 
is  every  reason  to  expect  that  the  result  of  such  a  valuation  would 
be  at  least  as  accurate  as  one  made  by  the  ordinary  group  valuation 
system  with  reserve  factors  per  thousand  stated  to  cents  or  even 
less  exactly. 

The  author  discusses  to  some  length  the  usefulness  of  his  formula 
under  circumstances  other  than  those  under  which  it  has  already 
been  used.  In  that  case  the  object  was  to  obtain  with  the  least 
possible  effort  simply  the  reserve  for  a  part  of  a  company's  business. 
The  question  immediately  arises  as  to  whether  it  would  be  worth 
while  for  a  company  to  make  this  classification  of  its  whole  business, 
merely  for  valuation  purposes,  when  it  must  for  other  purposes, 
e.  g,,  dividend  distribution,  keep  a  classification  by  year  of  issue, 
age  at  issue  and  kind  of  policy.  Usually,  I  believe,  it  would  be 
felt  that  the  latter  classification  should  be  made  to  serve  all 
purposes. 

We  are  greatly  indebted  to  Mr.  Bohlmann  for  his  interesting 
paper,  and  the  plan  he  outlines  will  doubtless  be  found  to  be  of 
practical  value  under  circumstances  similar  to  those  under  which 
it  has  already  been  applied. 


Mr.   J.    D.    Craig: 

Under  the  present  conditions,  when  the  Association  of  Life 
Insurance  Presidents  asks  for  an  annual  approximation  of  the 
valuation  of  policies  by  States,  any  formulae  or  discussions  which 


DISCUSSION  —  MR.    J.    D.    CKAIG.  101 

will  tend  to  make  the  calculations  more  simple  and  more  accurate 
must  be  of  great  benefit  to  the  Society  and  therefore  Mr.  Bohl- 
mann's  paper  is  very  welcome.  His  method  consists  of  groupino- 
together  irrespective  of  years  of  issue  and  plans  of  insurance  all 
policies  based  upon  a  given  mortality  table  and  rate  of  interest 
and  applying  his  formula  of  recurrence  which  carries  the  mean 
reserves  from  one  calendar  year  to  the  next. 

The  regular  accumulation  formula  shows  the  movement  from  one 
terminal  reserve  to  the  next  and  Mr.  Bohlmaiui,  by  substitutino- 
1  —  vu  for  Jc  and  then  using  the  half  age  values  of  u,  has  succeeded 
in  producing  a  variation  of  the  formula,  enabling  the  mean  re- 
serves to  be  approximately  ascertained  from  the  mean  reserves  of 
the  year  preceding.  After  the  original  classification  and  valuations 
are  made  it  is  only  necessary  to  make  detailed  computations  for 
the  terminations  and  new  issues  and,  after  the  totals  of  policies  in 
force  are  brought  forward  for  the  year,  apply  the  formula  of 
recurrence  and  bring  forward  the  mean  reserve.  The  basic  prin- 
ciple of  the  approximation  is  that  the  half  age  values  of  u  may  be 
used  instead  of  the  even  age,  and  this  combined  with  the  fact  that 
the  accumulation  formula  applies  to  groups  as  well  as  individual 
policies  has  been  responsible  for  the  development  of  the  formula. 

Upon  a  moment's  thought  it  will  appear  axiomatic  that  the  accu- 
mulation formula  will  apply  to  groups  of  policies  irrespective  of 
the  plan  of  insurance,  yet  this  is  the  first  paper  in  which  the 
principle  seems  to  have  been  made  use  of  in  this  country  and  in 
studying  over  ■  the  practicability  of  adapting  the  formula  to  the 
annual  valuation  of  policies  by  States,  it  would  seem  as  though 
it  could  be  used  to  good  advantage.  As  regards  the  use  of  half 
age  values  of  m  it  would  appear  to  be  more  advantageous  to  use 
the  regular  accumulation  formula  with  its  attendant  values  of 
u  and  Ji-  and  make  the  movement  in  bulk  from  one  terminal  reserve 
to  the  next  terminal  reserve  instead  of  from  one  mean  reserve  to 
the  next  mean  reserve.  By  doing  this  the  element  of  approximation 
could  be  eliminated  and  the  detail  work  of  the  movement  slightly 
abridged,  also  the  material  would  be  available  to  enable  the  finding 
of  many  other  facts.  Practically  the  only  difference  in  the  work 
during  the  year  would  be  the  calculation  of  terminal  instead  of 
the  mean  reserves  for  the  terminations.  Following  out  this  idea  a 
company  might  adopt  a  set  of  books  so  that  the  accumulation 
formula  could  be  applied  to  terminal  reserves  by  groups  of  policies 
and  make  the  following  information  available. 

1st — Annual  Valuation  by  States, 
2nd — The  j)robable  Death  Claims  by  States, 
3rd — Quarterly  Valuation, 

4th — Theoretical  factors  for  the  Gain  and  Loss  Exhibits  on 
policies  in  force  at  the  end  of  the  calendar  year. 

In  order  to  illustrate  the  form  of  book  and  the  mode  of  pro- 
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cedure  necessary  to  produce  these  four  different  results  an  illus- 
tration  is  given  based  upon  nine  policies,  predicated  upon  the 
American  Experience  Table  with  3i/2%  interest,  issued  in  various 
years  but  all  issued  so  as  to  enter  age  40  during  1908. 
The  following  is  the  schedule  of  the  policies : 


DATA  OF  POLICIES. 


Policy      Date  of  Issue       Age  at 


Terminal 
Reserve  on 

Policy  Year  Date  of       Years  Paid 

Completed  Amount  of    Cancellation. 


nbe 

r.  Month. 

Year. 

Issue. 

Plan. 

Net  Prem. 

in  1908. 

Insurance. 

Month. 

Year.  C 

ancel 

1 

Jan. 

1906 

38 

20  P.  L. 

29.31 

43.03 

1000 

2 

May 

1906 

38 

15  p.  L. 

35.26 

55.73 

1000 

Sept. 

1908 

2i 

3 

Dec. 

1906 

38 

15  yr.  End. 

55.78 

99.59 

1000 

Jan. 

1908 

1 

4 

April 

1907 

39 

20  yr.  End. 

40.91 

33.08 

1000 

5 

May 

1907 

39 

Life 

22.70 

14.04 

1000 

June 

1908 

1 

6 

Jan. 

1908 

40 

Life 

23.50 

1000 

7 

Feb. 

1908 

40 

20  P.  L. 

30.75 

1000 

Sept. 

1908 

* 

8 

Mar. 

1908 

40 

20  yr.  End. 

41.18 

1000 

9 

June 

1908 

40 

15  yr.  End. 

56.14 

1000 

Oct. 

1908 

i 

Reserve  end  of 

Policy        Calendar  Year. 

Number.      1907.  1908. 


46.74 
59.17 
102.08 
37.00 
18.37 


69.04 


70.72 
19.09 


37.17 


Reserve 
Expected  Death  Claims.       end  of 
Ratio  of  Ratio  of    Expected    June 
g39.  540.        claims.        1908. 


1/24 
9/24 
1/24 
7/24 
11/24 


23/24 

8/24 

17/24 

23/24 
14/24 
19/24 

8/24 


9.79 
6.86 
.41 
9.73 
4.38 
9.39 
5.71 
7.76 
3.26 


57.89 
73.63 

53.86 

19.09 
26.50 
37.17 
52.47 


Theoretical  Figures    for  the  Gain  and 

Loss  Exhibit. 

Interest 

necessary 

Net        to  maintain     Cost  of 

Premiums.    Reserve.    Insurance. 


29.31 

40.91 
23.50 
41.18 


2.15 

2.01 
.41 
.72 


Total     263.36      196.02 


57.29     320.61 


134.90  5.29 


9.16 


9.20 

4.82 

4.73 
27.91 


The  actual  figures  for  this  group  of  policies  would  be, 

1st— Valuation,  December,  1908, $196.02 

2nd — Probable  amount  of  claims  during  1908,     -       57.29 

3rd— Valuation,  June  30th,  1908, 320.61 

4th — Theoretical  figures  as  required  for  the  Gain 
and  Loss  on  the  policies  in  force  Decem- 
ber 31,  1908. 


83.74 


+  SP 
134.90 


+  s/ 

5.29 


—  -LK 
27.91 


-^n  +  yV 
196.02 


where  „_i^y=^The  mean   reserve  as  of  the  preceding  calendar 
year, 
P  =  The  net  annual  premium. 
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I  =  The  interest  necessary  to  maintain  the  reserve, 
K  =  The  tabular  cost  of  insurance, 
n  +  y^V  ^  The  mean  reserve  at  tlie  end  of  the  current  calen- 
dar year. 

The  equation  is  only  for  those  policies  in  force  at  the  end  of  the 
calendar  year.  The  factors  on  the  terminations  of  the  year  may 
be  calculated  in  detail  each  month  or  approximated  in  total  at  the 
end  of  the  year. 

In  order  to  have  the  data  available  for  the  first  two  results 
enumerated  above  it  would  be  necessary  to  have  the  totals  by  States 
kept  in  the  following  form. 


Classification  of  Policies  in  Force  during  the  year  in  the  State  of 
New  York.     American  Experience  85%. 

Present  age  during  1908  equals  40. 
Issued — Cancelled.  In  Existence. 


No. 
of  Pol- 

Amount 
of  In- 

Net 
Pre- 

Terminal 
xieserve. 

No. 
of  Pol- 

Amount 
of  In- 

Net 
Pre- 

Terminal 
Reserve 

icies. 

surance. 

mium. 

icies. 

surance. 

mium. 

In  force  begin- 

ning year, 

5 

5000 

183.96 

245.47 

1 

1000 

23.50 

82.28 

99.59 

Jan., 

1 

1000 

55.78 

99.59 

5 

5000 

151.68 

145.88 

1 

1000 

30.75 

1 

1000 

30.75 

Feb., 

6 

6000 

182.43 

145.88 

1 

1000 

41.18 

1 

1000 

41.18 

Mar., 

7 

7000 

223.61 

145.88 

April, 

7 

7000 

223.61 

145.88 

May, 

7 

7000 

223.61 

145.88 

1 

1000 

56.14 

33.44 

14.04 

June, 

1 

1000 

22.70 

14.04 

7 

7000 

257.05 

131.84 

July, 

7 

7000 

257.05 

131.84 

Aug., 

7 
2 

7000 
2000 

257.05 
66.01 

131.84 
55. 7  S 

Sept., 

2 

woo 

66.01 

55.73 

5 

1 

5000 
1000 

191.04 
56.14 

76.11 

Oct., 

1 

1000 

56.14 

4 

4000 

134.90 

76.11 

Nov., 

4 

4000 

134.90 

76.11 

Dec, 

4 

4000 

134.90 

76.11 

Special  Deduction, 

Balance, 

4 

4000 

134.90 

76.11 

When  computing  the  results  for  the  third  and  fourth  headings  mentioned  above 
(the  quarterly  values  and  the  theoretical  factors  for  the  Gain  and  Loss  Exhibit) 
only  the  pages  showing  the  completed  total  would  be  necessary  and  these  should 
be  carried  in  more  amplified  form,  subdividing  the  policies  issued  prior  to  the 
current  year  from  those  issued  during  the  year  ;  as  follows. 
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Classification  of  Policies  in  Force  During  the  Year  in  all  States. 
American  Experience  3^%. 

Present  age  during  1908  equals  40. 
In  Force  Jan.  1st,  1908.  Issued  during  1908. 


f 

^ 

/ 

> 

Terminal  Reserve 

Issues  Cancelled. 

In  Existence. 

For  Policy 

Amount 

No. 

Amount 

Year 

No. 

Amount 

No. 

of 

Month 

of 

of 

Net 

Terminating 

of 

of 

Net 

of 

Insur- 

Net 

Pols. 

Insurance. 

Premium. 

in  1908. 

Pols 

Insurance. 

Premium. 

Pols. 

ance. 

Premium. 

In  Force  be 

- 

ginning  of 

year, 

5 

5000 

183.96 

245.47 

1 

1000 

55.78 

99.59 

1 

1000 

23.50 

Jan., 

4 

4000 

128.18 

145.88 

1 

1000 

23.50 

1 

1000 

30.75 

1 

1000 

30.75 

Feb. 

4 

4000 

128.18 

145.88 

2 

2000 

54.25 

1 

1000 

41.18 

1 

1000 

41.18 

March, 

4 

4000 

128.18 

145.88 

3 

3000 

95.43 

April, 

4 

4000 

128.18 

145.88 

3 

3000 

95.43 

May, 

4 

4000 

128.18 

145.88 

3 

3000 

95.43 

1 

1000 

22.70 

14.04 

1 

1000 

56.14 

1 

1000 

56.14 

June, 

3 

3000 

105.48 

131.84 

4 

4000 

151.57 

July, 

3 

3000 

105.48 

131.84 

4 

4000 

151.57 

Aug., 

3 

3000 

105.48 

131.84 

4 

4000 

151.57 

1 

1000 

35.26 

55.73 

1 

1000 

30.75 

Sept., 

2 

2000 

70.22 

76.11 

1 

1000 

30.75 

3 

1 

3000 
1000 

120.82 
56.14 

Oct., 

2 

2000 

70.22 

76.11 

1 

1000 

56.14 

2 

2000 

64.68 

Nov., 

2 

2000 

70.22 

76.11 

2 

2000 

64.68 

Dec. 

2 

2000 

70.22 

76.11 

2 

2000 

64.68 

Special 

])eduction. 

Balance, 

2 

2000 

70.22 

76.11 

2 

2000 

64.68 

The  desired  results  are  obtained  from  the  factors  carried  in  this 
book  as  follows : 

1st.     Valuation  as  of  the  end  of  the  year. 
Given  V=     76.11 
P=   134.90 
5^  =  4000.00 

Apply  the  regular  accumulation  formula. 


\ge 

(1) 
S  V 

(2) 

(3) 
Sum 

'^' 

(5) 
Product 

(6) 

Sir 

(7) 
2„  +  iF 

35 
40 
45 

76.11 
Total,     - 

134.90 

211.01 

1.04524 

3  by  4 
220.56 

39.56 

181.00 

211.01 

181.00 
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From  the  totals,  Initial  Keserve,  211.01 

Terminal  Reserve,       181.00 

Sum  392.01 

Mean,  196.01 

3nd.  Expected  death  claims  during  the  year  based  on  policies 
and  insurance.  The  average  for  the  year  would  be  ap- 
proximately 5.875  policies  and  $5,875  of  insurance,  which 
multiplied  by  5393^  gives  .5693  as  the  probable  number 
of  claims  and  $56.93  as  the  probable  amoimt.  If  the  pro- 
portion of  new  business  is  such  as  to  warrant  it,  other 
values  may  be  taken  for  q. 

3rd.     Quarterly  Valuation. 

As  an  illustration;  to  find  the  valuation  at  the  end  of 
June.     Here  the  work  is   done  in  two  instalments.     A. 
on  policies  issued  prior  to  the  current  calendar  year,  B. 
on  policies  issued  during  the  current  calendar  year. 
A.  On  poli-^ies  issued  prior  to  the  current  calendar  year. 

Given 


%s 

$3,000.00 

2P 

105.48 

2.F 

131.84 

The  values  of  2„_iFand  2,^  +  1  F  can  easily  be  found  and 
are  48.46  and  218.39  respectively. 

The  mean  reserve  as  of  Dec.  31,  1907,  is  therefore,     -    $142.89 
The  mean  reserve  as  of  Dec.  31,  1908,  is  likewise,     -       227.86 

with  the  average  of  the  two  as  the  valuation  at  the 

end  of  June,  $185.38 

It  should  be  noticed  that  this  final  value  ($185.38)  could  be 
approximated  to  by  adding  one-half  the  net  premiums  in  force 
June  30,  to  the  terminal  reserve  as  per  the  method  outlined  by 
Mr.  Stillwell,  page  129,  vol.  9  of  the  Transactions.  Thus  1/2  of 
105.48  or  52.74  +  131.84  =  184.58. 

B.    On  policies  issued  during  the  current  calendar  year. 

Given  2/S    -     S4,000.00 
SP   -  151.57 

The  terminal  reserve  is  easily  calculated  to  be  $118.87  and  the 
mean  to  be  $135.22. 

The  total  of  A  and  B,  $185.38  plus  $135.22,  equals  $320.60  the 
valuation  at  the  end  of  June. 

4th.  The  theoretical  factors  for  the  Gain  and  Loss  Exhibit  on 
policies  in  force  at  the  end  of  the  year.  These  likewise  may  be 
obtained  in  two  instalments. 
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A.    On  policies  issued  prior  to  the  current  calendar  year. 

Given  tnV=  76.11,  1P=  70.22  and  2^  =  $2,000  the  values  of 
"^n—iV  and  ^ft  +  i  V  can  be  computed  with  the  aid  of  tt  and  k  columns 
and  are  found  to  be  21.13  and  133.17  respectively.  From  the 
equation  {"^n-iV -\- 1P)(l  -}- i)  —  1,K= '^nV  the  values  of  I 
and  K  may  be  found  and  expressed  as  an  equation  are, 

2„_iF         +SP         +tl        -^K        =tnV 
21.13  70.22  3.20  18.44  76.11 

and         tnV  +tP  +tl         —^K      =tn  +  iV 

76.11  70.22  5.12  18.28         133.17 

from  which 

tn-y.V+    IP   +  tr  -  tK'  ^tn  +  y.V 

83.72  +  70.22  +  1(3.20+5.12)  —*(18.44+18.28)  =  139.76 
or  83.72    +70.22  +  ^4.16  —"18.36  =139.76 

B.  On  policies  issued  during  the  calendar  year. 
In  a  similar  manner  the  values  for  the  policies  issued  during 
the  year  might  be  formed:  thus  given  ^P=  64.68  and  ^<S  = 
$2,000,  the  value  of  Sj  V  can  be  completed,  from  which  the  in- 
terest and  cost  for  the  entire  policy  year  can  be  ascertained  and 
the  interest  and  cost  for  the  calendar  year  taken  as  half  of  the 
interest  and  cost  for  the  policy  year,  therefore 

2P  +  tP  —         tK'  =         \V 

64.68  11.13  9.55  56.26 

The  sum  of  the  last  two  equations  is 

tn-y,V  +        2P        +      tr      -      tK'      -    tn  +  y,V 
83.72     +     134.90     +     5.29     —     27.91     =     196.02 

and  this  final  equation  shows  the  theoretical  figures  on  all  policies 
in  force  at  the  end  of  the  calendar  year.  As  mentioned  before 
the  factors  on  the  terminations  of  the  year  may  either  be  kept  in 
detail  each  month  or  ajjproximated  at  the'end  of  tlie  year. 

I  believe  it  has  been  the  generally  accepted  idea  that  the  valu- 
ation of  policies  by  States  involves  such  an  amount  of  work  and 
expenditure  of  money  as  to  practically  prohibit  the  undertaking. 
The  events  of  the  last  two  years,  however,  would  seem  to  make  it 
wise  for  the  Actuary,  in  order  to  avoid  criticism  of  his  methods, 
to  plan  his  future  work  upon  a  broader  scope.  It  looks  as  if  the 
request  for  the  valuation  classified  by  States  will  be  regularly  made, 
and  that  quarterly  valuations  by  New  York  companies  will  con- 
tinue to  be  asked  for.  More  details  are  constantly  being  requested 
in  the  Gain  and  Loss  Exhibit  and  the  description  of  the  methods 
used  in  obtaining  most  of  the  theoretical  figures  must  now  be  given. 
What  the  mortality  has  been  in  different  States  has  been  frequently 
asked  but  seldom  given  with  any  degree  of  accuracy. 
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The  jjractical  question  then  to  be  decided  is  whether  a  system 
such  as  the  one  outlined  above  which  when  completed  would  enable 
a  company  to  analyze  and  follow  its  business  by  States,  as  well  as 
permit  tlie  correct  computations  of  the  data  required  by  the 
authorities  in  charge,  can  be  installed  and  maintained  at  a  cost 
commensurate  with  the  results  obtained. 

Upon  careful  consideration  it  would  seem  that  the  cost  of  main- 
taining such  a  system  ought  not  to  be  excessive.  In  fact  for  a  large 
company  it  would  be  only  a  very  small  percentage  of  the  premium 
income  and  it  would  be  called  a  disbursement  well  made  if  it  per- 
formed the  one  function  of  saving  adverse  criticism.  The  Xew 
York  Life  Insurance  Company  evidently  finds  it  necessary  and 
advantageous  to  keep  its  German  business  separate  and  in  detail 
in  order  to  value  as  Mr.  Bohlmann  outlines,  and  we  shall  all  be 
greatly  obligated  to  him  if  the  publication  of  his  method  will 
enable  the  American  companies  to  obtain  any  simplified  and 
accurate  method  of  calculating  the  additional  information  which 
has  lately  been  requested  of  them. 
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THE    INCONTESTABLE    CLAUSE    IN    LIFE    INSUEANCE    POLICIES — 
WENDELL    M.    STRONG. 

YOL.    X,   p.    640. 

Written  Discussion. 
Mr.  C.  C.  Hall: 

Mr.  Strong  has  presented  a  very  clear  statement  and  summary 
of  the  leading  decisions  upon  the  subject  of  the  effect  of  the  so- 
called  incontestable  clause  of  life  insurance  policies.  He  has  left 
little  to  be  said  in  the  way  of  discussion  beyond  the  expression  of 
a  general  concurrence  in  his  conclusions. 

In  considering  the  so-called  incontestable  clause,  we  may  omit 
the  third  and  fourth  classes  of  cases  which  Mr.  Strong  enumerates, 
namely,  those  in  which  the  policy  is  void  in  law  either  because  it 
is  a  gambling  contract,  and  therefore  contrary  to  public  policy,  or 
where  there  has  been  impersonation  or  substitution  in  the  exami- 
nation, so  that  the  insurer  and  the  applicant  have  not  been  dealing 
with  the  same  subject  matter  and  therefore  no  contract  has  been 
made.  The  conclusions  in  these  cases  rest  upon  1)road  and  estab- 
lished principles,  and  are  not  affected  by  the  clause  under  consider- 
ation. 

The  first  two  classes  of  cases  relate  entirely  to  the  interpretation 
put  upon  the  incontestable  clause  as  such.  The  overwhelming 
force  of  opinion  appears  to  be  that  a  condition,  provision  or  stipu- 
lation in  a  policy  professing  to  make  it  incontestable  from  the 
moment  of  its  issue,  is  void  as  being  opposed  to  the  policy  of  the 
law.  The  case  of  Insurance  Company  vs.  Fox  (106  Tenn.,  347), 
quoted  per  contra  by  Mr.  Strong,  appears  to  stand  almost  if  not 
quite  alone.  In  the  Wisconsin  case  of  Patterson  vs.  the  N'atural 
Premium  Life  Insurance  Company  (100  Wis.,  118),  it  was  appar- 
ently held  that  no  evidence  sufficient  as  a  basis  for  the  defence  of 
fraud  had  been  offered,  and  therefore  fraud  had  not  been  proved; 
and  so  the  decision  did  not  rest  upon  the  other  question. 

In  the  case  of  Reagan,  Administrator,  vs.  Union  Mutual  Life 
Insurance  Company,  the  Court  held  that  a  provision  in  a  policy 
which  had  been  issued  upon  the  faith  of  fraudulent  representations, 
that  it  should  be  incontestable  from  the  date  of  issue,  was  void 
as  being  contrary  to  public  policy;  but  said  further:  "We  must 
assume  that  the  defendant  issued  the  policy  on  the  faith  of  the 
fraudulent  representations,  without  discovering  the  fraud,  or,  so  far 
as  appears,  having  any  opportunity  to  discover  it  before  the  con- 
tract was  made.     It  is  true  that  it  might  have  declined  to  issue 
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a  policy  until  it  should  take  time  to  investigate  the  matters  repre- 
sented. If  it  had  postponed  making  the  contract  for  a  consider- 
able time  and  had  investigated  the  subjects  to  which  the  repre- 
sentations related  and  had  then  issued  the  policy,  inserting  in  it 
a  provision  that,  having  made  an  examination  of  the  material 
matters  stated  by  the  insured,  it  was  so  far  convinced  of  the  truth 
of  his  statements  that  it  would  waive  its  right  afterwards  to  set 
up  fraud  as  a  defense  to  the  claim,  a  different  question  would  have 
been  presented.  It  might  then  appear  that  the  contract  had  not 
been  induced  by  reliance  upon  fraudulent  representations  but  by 
an  investigation  which  the  defendant  conducted  and  upon  which 
it  relied."     (189  Mass.,  555). 

In  the  case  of  AYlieelton  vs.  Hardisty  (8  Ellis  &  Blackburn, 
232)  Lord  Campbell  interpreted  a  provision  that  a  contract  should 
be  indefensible,  as  meaning  indisputable,  but  added,  "  subject  to 
the  implied  exception  of  personal  fraiid  which  will  vitiate  every 
contract." 

How  far  the  Courts  will  be  influenced  in  their  decisions  by  the 
fact  that  imder  the  New  York  Statutes  prescribing  a  standard 
form  of  policy,  provision  has  been  made — unwisely  some  of  us 
think — for  the  issue  of  a  policy  incontestable  from  its  date,  it  is 
now  impossible  to  predict.  But  statutes  which  are  contrary  to 
public  policy  and  the  sound  principles  of  the  law  have  frequently 
been  held  to  be  void. 

The  trend  of  modern  decisions,  hov/ever,  has  been  that  it  is  com- 
petent for  the-  parties  to  agree  upon  a  reasonable  period  of  limi- 
tation within  which  any  question  as  to  the  validity  of  the  contract 
of  insurance  must  be  raised,  the  object  being  to  secure  repose  and 
prevent  vexatious  litigation  when  the  facts  might  be  difficult  of 
proof. 

In  the  American  and  English  Encyclopedia  of  Law,  2nd  Edition, 
Volume  xix^  the  law  of  the  subject  is  briefly  and  lucidly  stated  as 
follows : — 

"  It  seems  to  be  the  prevailing  rule  that  when  in  a  con- 
tract of  life  insurance  it  is  stipulated  that  it  shall  become 
incontestable  for  fraud  in  procuring  the  policy  after  the 
lapse  of  a  specified  period  from  the  date  of  its  issue,  fraud 
cannot  be  set  up  as  a  defense  if  the  period  fixed  for  the  con- 
testability  of  the  policy  is  sufficient  for  the  insurer,  by  the 
exercise  of  that  care  and  diligence  which  an  ordinarily  pru- 
dent person  would  give  to  his  own  business,  to  ascertain 
whether  a  fraud  had  been  perpetrated  or  not. 

"  The  practical  and  intended  effect  is  to  create  a  short 
period  of  limitation  within  which  the  insurer  must  test,  if 
ever,  the  validity  of  the  policy." 

The  question  remains,  what  is  a  reasonable  and  sufficient  time 
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of  limitation?  A  period  of  three  3'ears  was  held  to  be  sufficient 
in  Massachusetts  Benefit  Life  Association  vs.  Eobinson  (104  Ga. 
256) ;  two  years  sufficient  in  Wright  vs.  Mutual  Benefit  Life  Asso- 
ciation (118  N".  Y.,  237),  in  Teeter  vs.  United  Life  Insurance 
Association  (11  N.  Y.,  App,  Div.,  259),  and  Bates  vs.  United  Life 
Insurance  Association  (142  N.  Y.,  677)  ;  and  one  year  was  held 
to  be  sufficient  in  Clement  vs.  New  York  Life  Insurance  Company 
(101  Tenn.,  22). 

It  will  be  observed  that  the  principle  is  stated  that  the  time 
should  be  sufficient  for  the  insurer,  by  the  exercise  of  that  care 
and  diligence  which  an  ordinarily  prudent  person  would  give  to  his 
ovm  business,  to  ascertain  the  fraud.  There  seems  to  be  no  implied 
obligation  to  employ  detectives  or  inspectors  for  the  purpose  of 
securing  evidences  of  fraud,  and  it  seems  probable  that  in  deter- 
mining what  is  a  reasonable  and  sufficient  period,  the  Courts  would 
take  into  consideration  the  nature  of  the  fraud,  if  an}',  the  facility 
of  its  concealment,  and  the  corresponding  difficulty  of  its  ascer- 
tainment. That  is  to  say,  whether  it  were  such  a  fraud  as  a  person 
exercising  ordinary  prudence  could  have  ascertained  within  the 
time  specified. 

In  any  action  taken  by  an  insurer  for  the  rescission,  reformation 
or  cancellation  of  a  contract  on  account  of  mistake,  accident  or 
fraud,  recourse  must  be  had  to  equit}',  and  the  Courts  of  Equity 
exercise  wide  latitude  in  considering  the  actual  circumstances  of  the 
case  so  as  to  grant  relief  when  in  equity  and  in  good  conscience 
it  ought  to  be  given.  In  Equity,  the  doctrine  of  laches  takes  the 
2)lace  of  the  Statute  of  Limitations.  In  explanation  of  the  equitable 
doctrine  of  laches  it  has  been  said  that  "  sometimes,  the  analogy 
of  the  Statute  of  Limitations  is  applied ;  sometimes  a  longer  period 
than  that  prescribed  by  the  Statute  is  required;  in  some  cases  a 
shorter  time  is  sufficient,  and  sometimes  the  rule  is  applied  where 
there  is  no  statutable  bar." 

"  We  find  the  principle  constantly  reiterated  that  each  case  must 
necessarily  be  governed  by  its  own  circumstances,  such  as  the  situ- 
ation of  the  parties,  the  extent  of  their  means  of  information,  great 
changes  in  values,  the  want  of  probable  grounds  for  the  imputation 
of  intentional  fraud,  the  loss  of  evidence,  and  the  presence  or  ab- 
sence of  impediments  to  the  assertion  of  the  claim."  (Phelps,  Ju- 
ridical Equity,  p.  357).  Sullivan  vs.  Railroad  (94  U.  S.,  806,  811), 
Hammond  vs.  Hopkins  (143  1].  S.,  224,  250).  But  equity  inter- 
feres only  to  aid  llie  vigilant,  not  tliose  that  sleep  upon  their  rights. 
Its  maxim  is  VigUaniihus  non  dormientihus  aequitas  suhvenit. 
The  doctrine  was  bricflv  stated  by  Lord  Camden,  in  Smith  vs.  Clay 
(3  Bro.  Ch.,  639)  as  follows :—"  Nothing  can  call  forth  this  Court 
into  activity  but  conscience,  good  faith  and  reasonable  diligence. 
When  these  are  wanting,  the  Court  is  passive,  and  does  nothing. 
Laches  and  neglect  are  always  discountenanced.     Expedit  reipuh- 
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licae  ut  sit  finis  litium."  (It  is  for  the  common  weal  that  there 
be  an  end  to  strife). 

Since  then  equit\^  will,  with  due  regard  to  the  circumstances, 
the  exigencies,  of  the  case,  disregard  limitations  fixed  by  statute, 
it  seems  not  unreasonable  to  suppose  that  it  would  similarly  over- 
ride any  limitations  fixed  by  agreement  of  parties,  if  by  so  doing  the 
ends  of  justice  would  be  best  subserved. 

Mr.  Strong  refers  in  a  foot  note  to  the  English  case  of  Wood 
vs.  Dwarris  (11  Exch.,  493)  as  indicating  the  extent  to  which  the 
Courts  would  go  in  a  case  of  misrepresentations  not  fraudulent. 
This  case  was  decided  in  1856,  and  in  some  respects  the  reasoning  of 
the  decision  was  based  upon  the  authority  given  by  legislation, 
then  recently  enacted  in  England  (1854),  to  Courts  of  Law  to 
grant  equitable  relief.  It  was  in  evidence  that  the  insurer  had 
issued  circulars  or  prospectuses  stating  that  all  its  policies  would 
be  indisputable  except  for  fraud.  The  policy  sued  upon  contained 
no  such  provision,  but  the  Court  held,  in  substance,  that  the  circular 
was  an  offer  and  proposal  upon  which  the  application  for  insurance 
was  made;  and  that  a  misstatement  of  fact  in  the  representations 
made  to  the  insurer  unless  shown  to  be  fraudulently  made  could  not 
imder  the  terms  of  the  circular,  be  held  to  void  the  policy. 

The  principles  of  this  decision,  that  is  to  say,  that  promises  con- 
tained in  a  printed  circular  are  binding  upon  the  proponent,  and 
must  be  read  into  a  contract  procured  thereby,  have  perhaps  been 
carried  even  further  by  a  recent  decision  of  the  Supreme  Court  of 
Errors  of  Connecticut,  rendered  in  June,  1908,  in  the  appeal  of 
Dresser,  et  al.,  vs.  Hartford  Life  Insurance  Company. 

The  Insurance  Company,  appellee  in  this  case,  had  prepared  a 
certain  form  of  insurance  upon  the  assessment  plan,  which  was  to 
be  sustained  by  a  "  Safety  Fund  "  of  one  million  dollars  derived 
from  contributions  made  hj  its  certificate  holders,  and  had  issued 
circulars  stating  that  if  the  amount  of  insurance  in  force  in  what 
was  called  the  Safety  Fund  Department  should  at  any  time  become 
reduced  below  the  sum  of  one  million  dollars,  then  the  Safety  Fund 
should  be  converted  into  money,  and  distributed  to  the  certificate 
holders  then  surviving  in  proportion  to  the  amoimts  of  the  several 
certificates.  The  certificates  issued  contained  no  stipulation  in  re- 
spect to  this  promise  held  out  in  the  circulars. 

In  an  action  brought  to  determine  the  status  of  tliis  fund,  a  copy 
of  the  circular  referred  to  was  filed  in  evidence.  The  defendant 
company  demurred  upon  the  ground  that  all  prior  negotiations  and 
representations  between  the  parties  were  merged  in  the  contract 
of  insurance  and  that  parol  or  written  representations  are  not  ad- 
missible to  change  or  affect  the  contract  in  the  absence  of  allegation 
of  fraud,  mistake  or  accident.  This  demurrer  was  over-ruled  on 
appeal,  and  the  court  went  on  to  express  the  opinion  that  ''  The 
alleged  written  statements  of  the  Company  would  be  admissible 
in  evidence,  as  showing,  in  connection  with  proof  that  the  plaintiff 
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relied  upon  them,  tlie  interpretations  which  the  parties  themselves 
placed  upon  the  contract  of  insurance.  They  tend  to  prove  that 
when  the  plaintiffs  received  these  certificates,  and  paid  from  time  to 
time  the  sums  required  to  be  paid  by  the  certificates,  both  they 
and  the  Insurance  Company  understood  the  contract  alike."  (80 
Conn.,  703).  This  decision  is  far-reaching  in  its  conclusions,  and 
may  prove  to  be  of  interest  beyond  its  effect  in  the  case  in  which 
it  was  rendered. 

Me.  E.  p.  Marshall: 

In  the  paper  presented  by  Mr.  Strong,  upon  the  Incontestable 
Clause  in  Life  Insurance  Policies,  he  treats  the  subject,  which  is 
of  so  much  interest  to  all  companies,  in  a  very  able  and  exhaustive 
manner,  showing  that  he  has  given  the  matter  much  study  and 
research.  He  adds  largely  to  the  interest  of  his  paper  by  citing 
various  legal  authorities,  reports  and  decisions  upon  the  subject. 

Of  the  many  problems  of  Life  Insurance  Companies  there  is 
probably  not  one  more  important  than  the  drawing  up  of  the 
contract  between  the  company  and  the  insured;  many  points  are  to 
be  considered  and  studied,  and  not  the  least  is  this  question  of 
incontestability.  As  Mr.  Strong  says,  "  The  policyholder  wishes, 
when  insuring,  to  be  certain  that  he  is  leaving  his  family  a  sum 
of  money  rather  than  a  lawsuit  in  his  life  insurance."  The  com- 
pany, upon  its  part,  wishes  to  be  sure  that  the  statements  made 
and  the  representations  as  set  forth  in  the  application  are  substan- 
tially true.  Having  the  assurance  of  the  honesty  of  purpose  of  the 
applicant,  and  that  the  facts  of  his  personal  and  family  history 
have  been  truthfully  stated,  there  will  not,  as  a  rule,  be  any  dispo- 
sition on  the  part  of  the  company  management  to  quibble  or  object 
when  the  loss  occurs. 

The  form  of  policy  now  in  use  in  this  country  by  the  different 
companies  varies  but  little,  especially  since  the  adoption  of  the  so- 
called  standard  form  of  policy  required  by  New  York  and  some 
of  the  other  States.  WHiile  uniformity  has  been  attained,  variety 
and  distinctive  company  traits  and  characteristics  have  necessarily 
been  sacrificed.  The  constant  tendency  for  years  has  been  to 
liberalize  the  contract.  Where  formerly  there  were  restrictions  as 
to  occupation,  residence  and  travel,  the  policy  once  secured,  the 
insured  may  now  do  anything,  live  anywhere  or  go  anywhere  on 
the  globe.  Owing  to  the  improvement  in  sanitary  conditions  and 
in  means  of  travel,  the  removal  of  these  restrictions  has  appar- 
ently been  justified. 

The  policy  contract  is  based  upon  the  application,  and  if  in 
such  application  the  insured  makes  material  misstatements,  he  is 
very  much  in  the  same  position  as  a  person  who  obtains  goods 
under  false  pretences.  Banks,  business  concerns  and  individuals 
are  protected  under  tlic  laws  against  this  class  of  people;  and  yet 
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life  insurance  companies,  particularly  in  some  of  the  States,  liavc 
practically  no  protection,  because  of  prejudice  and  a  false  public 
sentiment  which  has  even  invaded  the  Courts  and  Legislatures. 
Therefore,  managers  of  life  insurance  companies  will  now  consider 
very  seriously  the  contesting  of  any  claim,  even  though  convinced 
themselves  that  it  is  fraudulent,  and  will  frequently  pay  the  claim, 
rather  than  take  the  chance  of  greater  loss,  and  the  opprobrium 
of  a  legal  contest.  All  the  binding  obligations  are  on  the  com- 
pany, and  Insurance  Departments  and  Courts  stand  ready  to  en- 
force them,  while  the  insured  may  at  will  withdraw  from  the 
contract.  It  is  a  fact  that  while  the  companies  ia  the  past  may 
have  erred  on  the  side  of  liberality  and  promptness,  yet  notwith- 
standing this  is  so,  an  undeserved  sentiment  against  companies 
exists.  Still,  all  will  agree,  I  think,  that  the  removing  of  every 
form  of  restriction  whatsoever,  by  issuing  a  wide-open  policy,  would 
be  simply  "  liberality  gone  mad." 

As  Mr.  Strong  aptly  says,  where  the  Incontestable  Clause  states 
that  the  policy  is  "  incontestable  from  date  of  issue,"  the  question 
will  at  once  arise  whether  the  legal  effect  of  these  words  is  to  bar 
all  defence  including  fraud.  We  can  scarcely  conceive  of  any 
Court  that  would  bar  a  company  setting  up  the  defence  of  fraud 
in  the  inception  of  such  a  contract.  I  believe  it  is  a  legal  prin- 
ciple that  the  right  to  dispute  a  fraud,  cannot  be  absolutely  con- 
tracted away,  and  is  impliedly  excepted  from  provisions  of  incon- 
testability from  date.  An  unintentional  error  might  be  made  by 
the  applicant  as  to  some  fact  in  his  family  history,  or  of  some 
personal  illness  in  years  gone  by,  and  this  of  course,  should  not  and 
would  not  be  taken  advantage  of  by  any  honorable  company.  The 
Incontestable  Clause  in  the  Standard  Policy  sets  forth,  that  the 
policy  constitutes  the  entire  contract  between  the  parties  and  shall 
be  incontestable,  except  for  non-pa}Tnent  of  premiums,  from  date, 
or  for  one  or  two  years  from  date.  Also,  "  AH  statements  made 
by  the  insured  shall  in  the  absence  of  fraud  be  representations 
and  not  warranties;  and  no  such  statement  shall  void  the  policy 
unless  it  is  contained  in  a  written  application  endorsed  upon  or 
attached  to  the  policy  when  issued." 

The  provision  in  the  policy  making  it  incontestable  after  a  period 
of  one,  two  or  three  years,  is  in  effect  a  limit  of  time  for  bringing 
suit,  and  acts  really  as  a  Statute  of  Limitation.  The  Courts  have 
held  that  such  policies  containing  the  condition  that  they  are 
incontestable  after  a  certain  period,  whether  one  or  two  years,  shall 
be  so  considered,  because  the  company  issuing  such  a  policy  has 
reserved  to  itself  a  period  of  time  in  which  to  investigate  and  dis- 
cover any  false  or  fraudulent  statement  that  would  nullify  the 
policy.  If  it  fails  to  investigate  within  the  time,  then  the  fault 
is  its  own  and  it  cannot  avail  itself  of  the  common  law  principle 
that  fraud  vitiates  or  renders  null  and  void  all  contracts.  It  is, 
however,  contended  by  many  that  if  the  fraud  is  of  such  character 
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as  not  to  be  detected  within  two  years,  it  cannot  be  serious  and 
should  not  be  allowed  to  affect  the  contract.  One  result  which  has 
followed  this  provision  is  a  closer  inspection  and  the  exercise  of 
more  caution  in  the  selection  of  risks,  upon  the  part  of  the  com- 
panies. 

Suicide,  in  connection  with  an  Incontestable  Policy,  has  proven 
to  be  a  very  vexatious  question.  In  the  wave  of  suicide  which  has 
been  sweeping  over  the  country  during  the  past  few  years,  com- 
panies, by  the  elimination  of  this  clause,  might  with  some  show 
of  justice  be  said  to  be  offering  a  premium  on  this  form  of  crime. 
The  experience  of  some  of  the  Fraternal  Societies,  where  the 
restriction  has  been  removed,  would  seem  to  indicate  that  the 
increase  in  suicide  in  these  societies,  particularly  among  the  older 
members,  has  been  due  to  such  removal.  The  Courts,  I  think, 
have  quite  generally  held  that  the  condition  in  the  policy  excepting 
suicide  within  one  or  two  years,  is  a  valid  defence  for  the  non- 
payment of  the  claim;  although  it  is  a  question  suggested  by  Mr. 
Strong,  whether  the  same  principle  of  public  policy  applied  in  the 
case  where  a  party  is  executed  for  crime,  should  not  be  applied 
where  the  insured  has  committed  suicide.  In  the  interest  of  good 
morals  and  society  in  general,  every  policy  of  life  insurance  for 
at  least  the  first  one  or  two  years  should  impose  the  penalty  of 
forfeiture,  if  death  by  suicide  occurs. 

Such  a  thing  as  an  absolutely  incontestable  from  date  policy  is 
a  fiction.  There  can  be  no  bar  raised  in  case  of  an  outright  fraud; 
it  being  a  well  loiown  principle  of  law  that  "  fraud  in  the  in- 
ception of  the  contract  vitiates  that  contract."  Take,  for  example, 
the  comparatively  recent  Italian  frauds  in  'New  York  City  which 
were  imearthed  some  five  years  ago.  Here  was  an  evident  con- 
spiracy, formed  to  defraud  the  comjianies  by  a  series  of  substitu- 
tions; strong,  healthy  persons,  personating  old  and  feeble  subjects. 
Fraud  by  substitution  is  fraud,  and  can  be  nothing  else  but  fraud; 
and  to  pay  a  policy  so  procured,  even  though  Incontestable  Clauses 
were  plastered  all  over  it,  should  be  considered  as  not  only  against 
public  policy  but  a  crime  against  society  itself. 


Mr.  jSTitciiie: 

Mr.  Strong  presents  what  may  be  called  the  lawyer's  view  of 
the  incontestable  policy,  indicating  that  such  a  contract  can  be 
made  incontestable  only  to  a  limited  extent,  so  that  the  description 
may  be  a  misnomer  or  even  misleading.  His  paper  shows  that 
under  certain  conditions,  such  as  those  involving  fraud  or  public 
policy,  the  purpose  of  the  insured  and  the  expressed  intentions  of 
the  company  may  be  thwarted  by  legal  obstacles  which  cannot  be 
contracted  away.  So  far  as  the  application  of  such  legal  rules 
falls  only  upon  the  one  whose  fraud  or  unlawful  act  has  provoked 
the  contest,  this  may  be  a  just  penalty. 
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We  also  find,  in  many  policies  and  in  statutory  provisions, 
certain  exceptions  or  modifications  leading  to  the  scaling  or 
compromise  of  policies,  if  not  to  contests;  such  provisions  as 
those  specifying  fraud,  military  and  naval  service,  misrepresen- 
tation of  age,  etc.,  which  might  require  the  company  to  defend  a 
claim  for  the  face  of  the  policy.  In  view  of  these  limitations  it 
Avould  seem  that  phraseology  might  be  adopted,  which  would  be 
more  appropriate  and  less  misleading  than  the  word  incontestable. 

The  peculiarity  of  the  life  insurance  contract  is  that  its  perform- 
ance by  the  company  is  usually  delayed  until  a  time  when  the 
consequences  will  fall,  not  upon  the  one  whose  action  may  have 
vitiated  the  policy,  but  upon  those  who  may  have  had  no  part 
in  his  fault.  I  assume  that  incontestable  policies,  particularly 
those  incontestable  from  date,  were  originally  framed  with  the 
design  that  such  beneficiaries  should  not  suffer,  and  phrased  so 
that  this  intention  should  not  be  defeated  by  succeeding  managers, 
who  might  be  out  of  sympathy  with  the  purpose  of  the  framers 
of  such  policies,  yet  it  appears  that  the  defense  of  fraud  or  public 
policy  may  be  invoked  at  any  time  to  defeat  such  intentions,  even 
as  to  innocent  beneficiaries. 

Mr.  Strong  shows  that  a  policy  providing  for  incontestability 
after  a  reasonable  period  may  be  construed  as  thereafter  waiving 
even  the  defense  of  fraud.  Could  not  such  period  be  further 
limited  to  the  lifetime  of  the  insured,  except  as  to  beneficiaries 
who  are  parties  to  the  violation  of  the  contract  or  of  the  require- 
ments of  public  policy,  otherwise  limiting  the  company  to  discovery 
before  death  and  exempting  innocent  beneficiaries  or  assignees? 

A  mortgagee  is  thus  protected  under  a  fire  policy,  except  so  far 
as  he  has  knowledge  of  violation  by  the  insured  mortgagor,  although 
in  such  case  the  company  is  protected  by  subrogation,  which  would 
usually  be  inapplicable  to  life  insurance. 
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THE    NATURE    OF    THE    CONTRIBUTION    PRINCIPLE    INVOLVED    IN 
INSURANCE    CONTRACTS WALTER   S.    NICHOLS. 

Vol.  X,  Page  651. 

Written  Discussion. 

Mr.  Dawson  : 

This  is  a  valuable  and  illuminating  discussion  of  the  principles 
involved  in  the  propositions  and  formulas  put  forth  by  Professor 
A.  W.  Whitney  in  an  earlier  paper.  It  is  peculiarly  valuable,  not 
merely  because  of  its  discriminating  analysis  of  the  theories  con- 
cerning the  subject,  but  also  because  it  sets  forth  the  various 
standpoints  regarding  it,  and  especially  those  which  have  been 
taken  by  the  courts. 

The  variety  of  principles  employed  in  these  cases,  which  is  set 
forth  on  page  653  of  Volume  10,  No.  40  of  the  Transactions^  shows 
how  far  adrift  the  experts  are  in  dealing  with  this  complex  subject. 

The  courts  have  found  it  more  convenient  to  assume  that  the 
property  insured  is  instantaneously  destroyed.  This  is  fully  set 
forth  by  Mr.  jSTichols,  on  page  654.  It  is  precisely  contrary  to  the 
facts,  of  course,  and  also,  therefore,  to  the  treatment  of  the  prob- 
lem by  Professor  Whitney,  which  is  based  upon  the  facts,  and  which 
is  one  of  the  most  ingenious  applications  of  higher  mathematics 
to  an  insurance  problem  that  our  Society  has  heretofore  had  pre- 
sented to  it. 

The  difficulty  about  the  adoption  of  the  plan  dealing  with  this 
matter  in  practice  is,  as  set  forth  by  Mr.  Nichols  in  his  paper, 
not  that  it  is  not  reasonable  nor  that  it  is  not  exact,  or  approxi- 
mately exact  in  its  results,  but  that  the  processes  themselves,  being 
those  of  higher  mathematics,  would  not  be  understood  by  the  courts 
and  juries  which  are  called  upon  to  decide  these  questions;  and, 
therefore,  that  if  the  adjusters  have  not  agreed  upon  such  a  process, 
it  very  likely  would  not  come  out  well  in  the  contest.  This  is 
peculiarly  true  since  the  services  of  a  mathematical  expert  would 
have  to  be  called  in  to  solve  the  problem.  The  courts  have  ne- 
glected doing  this  and,  in  fact,  have  even  avoided  doing  it  in  cases 
which  much  more  obviously  called  for  calculations  by  such  an 
expert,  as,  for  instance,  in  the  computation  of  the  value  of  a  human 
life.  They  have,  instead,  made  use  of  the  expectation  of  life 
itself,  an  inaccurate  and  at  times  wholly  misleading  basis,  and  of 
mortality  tables  which  were  long  ago  discarded  by  those  who  are 
familiar  with  the  results  of  later  investigations  of  actual  mortality, 
rather  tlian  depend  upon  the  computations  of  experts,  or  cause  or 
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even  suffer  them  to  be  called  in.  Under  these  conditions,  it  is  not 
probable  that  a  system  of  determining  the  contribution  under  non- 
concurrent  policies,  which  would  be  very  much  more  difficult  of 
explanation  than  the  well  understood  methods  of  computing  the 
value  of  a  life  annuity,  will  be  invoked  in  matters  which  will  appear 
to  the  average  judge  to  be  so  susceptible  of  solution,  according  to 
simple  and  well  understood  principles,  as  a  determination  of  the 
amount  to  be  paid  under  non-concurrent  fire  insurance  policies. 
At  the  same  time,  in  the  long  run  it  is  altogether  likely  that  correct 
principles  will  prevail  and  that  the  day  will  come  when  correct 
computations  will  take  the  place  of  the  mere  guessing  which  is  now 
oftentimes  indulged  in. 
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ACTUAEIAL    NOTE    II. — E.    HENDEESON. 

Vol.  X,  Page  662. 

Weitten  Discussion. 

Me.  Thompson: 

Mr.  Henderson  in  this  note  adds  to  the  already  considerable 
number  of  useful  and  interesting   deductions   from  Woolhouse's 

Formula.     When  the  integrand  is  of  the  form  .     we  have  for 

the  true  value  of   a^  at  simple  interest 
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which  will  give  the  required  annuity-value  to  any  desired  accuracy 
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by  taking  sutneient  terms.     The  expression  —^  log®    — ^     — 

similarly  expanded  gives  the  series 
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The  arbitrary  adjustment  being  introduced,  the  first  approximation 
may  be  expressed  as 
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which,  though  somewhat  involved,  exhibits  sufficiently  well  the  rela- 
tive value  of  the  series. 

Finally,  the  second  approximation  which  is  offered,  yields,  when 

expanded  in  powers  of  i  and  ■~^ — r 
^  ^  1  -f-  m 

--|loge(l+nO--  +  ^--.... 

+(rf^)-*(i1^y+^(rf^)-----}-^^) 

It  is  evident  that  (3)  is  correct  only  to  the  first  power  of  i  whilst 
(4)   is,  as  is  stated,  correct  to  the  third  power. 

The  numerical  results  of  the  two  approximations  for  a  consider- 
able range  of  terms  and  rates  of  interest,  may  be  readily  seen  from 
the  following  tables : 


Present  Values  of  Annuities-Certain  at  Simple  Interest. 
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19.4413508 

18.0293138 

16.84.32556 

15.829401] 

40 

29.1682632 

26.0111682 

23.5829336 

21.6426155 

20.0478817 

18.7084492 

50 

34.4086089 

30.2451245 

27.1349364 

24.7019424 

22.7345917 

21.1034733 

60 

39.1514630 

34.0013999 

30.2444890 

27.3547930 

25.0477291 

23.1540345 

70 

43.4831476 

37.3769341 

33.0097075 

29.6966194 

27.0786107 

24.9468706 

80 

47.4693002 

40.4418570 

35.4993045 

31.7927577 

28.8886881 

26.5395918 

90 

51.1609965 

43.2485466 

37.7632784 

33.6898993 

30.5213007 

27.9724189 

100 

54.5987627 

45.8371559 

39.8391470 

35.4225731 

32.0081602 

29.2745469 

2% 


First  Approximation — Formula  (3). 


3% 


4% 


5% 


10 

20 
30 
40 
50 
60 

9.03334 
16.68169 
23.31383 
29.16839 
34.40873 
39.15157 
43.48324 
47.46938 
51.16107 
54.59883 

8.63127 
15.48099 
21.16027 
26.01133 
30.24527 
34.00151 
37.37703 
40.44192 
43.24859 
45.83720 

8.27081 
14.47498 
19.44156 
23.58311 
27.13506 
30.24458 
33.00977 
35.49934 
37.76329 

7.94524 
13.61634 
18.02952 
21.64276 
24.70203 
27.35483 

7.64929 
12.87247 
16.84345 
20.04799 
22.73462 
25.04771 

70 
80 
90 

29.69661 
31.79272 
33.68984 
35.42247 

27.07853 
28.88857 
30.52115 

100 

39.83913 

32.00766 

7% 

7.37872 
12.22013 
15.82956 
18.70850 
"2L 10344 
23.15394 
24.94672 
26.53939 
27.97218 
29.27428 


(The  broken  line  indicates  where  this  approximation  crosses  the  true  series. 
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Second  Approxiination- 

-Formula  (4). 

2% 

3% 

4% 

5% 

6% 

7% 

10 

9.033254 

8.631118 

8.270577 

7.944945 

7.648939 

7.378334 

20 

16.681566 

15.480812 

14.474747 

13.616064 

12.872195 

12.219848 

30 

23.313697 

21.160099 

19.441349 

18.029312 

16.843253 

15.829399 

40 

29.168263 

26.011168 

23.582932 

21.642614 

20.047880 

18.708450 

50 

34.408611 

30.245128 

27.134932 

24.701939 

22.734589 

21.103473 

60 

39.151463 

34.001402 

30.244486 

27.354791 

25.047729 

23.154035 

70 

43.483140 

37.376933 

33.009708 

29.696617 

27.078611 

24.946870 

80 

47.469296 

40.441859 

35.499305 

31.792757 

28.888690 

26.539591 

90 

51.160990 

43.248548 

37.763278 

33.689897 

30.521301 

27.972418 

100 

54.598760 

45.837154 

39.839144 

35.422572 

32.008159 

29.274547 

The  first  approximation,  notwithstanding  the  adjustment,  still 
gives  many  values  in  excess  for  rates  up  to  5%  but  falls  short  of 
the  true  value  for  long-term  annuities  valued  at  the  higher  rates 
of  interest. 

The  second  approximation  is  practically  correct  to  five  places 
of  decimals  in  all  cases. 

The  expression 


4-loge 


1  +  li    ■ 


24 


{-, 


,    .  ,   17  .J 
+  ^  +  40^ 


{l+(^  +  i>?  +  ^' 


(which  difl'ers  from  Mr.  Henderson's  second  approximation  in  that 
the  denominators  of  each  of  the  fractions  in  the  correction  ap- 
plied to  (2),  are  increased  by  7/40  i^)  corresponds  to  the  true 
value  of  a^  to  fourth  powers  of  i.  In  the  single  case  cited  by  Mr, 
Henderson — a  SO-year  annuity  valued  at  6% — it  gives  the  result 
ttff,  =  16.8432555  so  that  the  values  would  probably  be  correct  to 
six  places  of  decimals.  This  is  an  unnecessary  refinement,  however, 
and  it  is  less  convenient  for  computation  than  the  second  approxi- 
mation given  in  the  note  which  is  quite  accurate  enough  for  all 
practical  purposes. 

It  may  be  pointed  out  that  the  deferred  temporary  annuity  m|ani 
may  be  valued  at 


-T-loge 


1  +^+20"^^^'^^"''*' 

1  +  ^^  +  20  "^  ^^^ 

i   (  1 


or  -r-  loge       I    ^      '    ^      '      ^ 


1  -\-  ^i  -{-  i^i 
1 


24  \  {l  +  (w  +  ^)i}*       |i_|.(w,4.n  +  ^)i} 
according  to  the  respective  approximations. 


w) 
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Mr.  Portoh; 


In  connection  with  Mr.  Henderson's  note  on  a  method  of  calcu- 
lating the  approximate  value  of  an  annuity-certain  at  simple 
interest,  it  may  not  be  out  of  place  here  to  notice  the  solutions 
of  this  problem  presented  by  previous  investigators. 

Professor  DeMorgan  gives  an  approximation  in  /.  /.  A.,  Vol.  v, 
p.  256,  as  follows : 

1  1  +  n;:      1   /     1  1       \    ,     i    /       1 


1  +  niyj      120  V(l  +0'      (1  -t  niyj 


In  the  same  Journal  (Vol.  vii,  p.  300)  Mr.  M.  ¥.  Adler  gives 
another  solution: 


(Xni  


log   (1  +  m)         1     / 1_\_|J (i  1        \ 

i  2    V         l-\-niJ~^   12   V         (l+m)V 

(^"(T+^V" 


I 
120 


Applying  the  values  i  =  .06  and  n  =  30  to  these  expressions, 
and  also  to  Mr.  Henderson's  second  and  more  accurate  approxi- 
mation, we  get  the  following  values : 

From  DeMorgan's  series,      a,ii=  16.843256 
From  Adler's  series  asi=  16.843256 

From  Henderson's  series,    a^  =  16.843253 

The  correct  value  to  six  places  is  16.843256. 

It  would  therefore  appear  that  both  approximations  above  quoted 
are  superior  to  Mr.  Henderson's  in  point  of  accuracy.  For  con- 
venience in  working,  Mr.  Henderson's  series  is  somewhat  better 
than  Mr.  Adler's,  although  the  labor  involved  is  not  great  in  either 
case.  On  the  very  rare  occasions  when  such  a  computation  is 
required,  any  one  of  the  three  approximations  quoted  would  be 
satisfactory,  Adler's  appearing  to  be  the  most  efficient. 

It  might  also  be  pomted  out  that  the  effect  of  omitting  the 

7^  1  -11 

term  -^^  .  —; r-,  in  the  evaluation  of  Adler's  series  is  very  small 

120     (1  +  ^^) 
in  most  cases,  the  error  in  the  example  used  above  being  imity  in 
the  eighth  decimal  place. 
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By  omitting  the  whole  of  the  last  bracket  in  Adler's  series  we 
get  an  approximation  that  is  correct,  in  this  example,  to  four 
places  of  decimals.  The  result  is  16.8433,  while  Mr.  Henderson's 
first  approximation  produces  16.8434,  or  unity  in  excess  of  the 
true  value  in  the  fourth  place.     Thus  the  approximation 


^  \^       1  +  ni)  +  12  V^       (1  +  niy) 


might  be  suggested  for  use  in  cases  where  the  minute  accuracy  of 
the  more  laborious  expressions  is  not  required. 
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President  Hegeman's  Remarks  of  Welcome 
TO  THE  Society. 

Gentlemen,  let  me  relieve  your  minds  at  the  outset  by  saying 
that  I  am  not  going  to  make  you  a  speech.  I  have  come  up  only 
to  extend  to  you  the  right  hand  of  fellowship  and  to  express,  on 
behalf  of  the  Metropolitan,  the  pleasure  and  the  honor  we  feel  at 
the  opportunity  you  have  given  us  of  welcoming  you.  And  so  I 
inquire :  How  you  all  do  and  express  the  wish  that  you  are  in  first 
late  health. 

Away  back  in  the  early  days,  when  Mr.  Craig  had  an  occasional 
leisure  moment,  he  used  to  come  into  my  office  and  descant  on  the 
subtleties  of  the  business.  Among  other  things  he  would  refer  to 
a  certain  H^  table.  As  I  look  around  upon  this  body  of  well- 
nourished,  well-groomed  gentlemen,  bearing,  too,  all  the  outward 
and  visible  signs  of  inward  and  spiritual  grace,  I  can  say  that  you 
certainly  belong  to  the  Healthy  Male  class  (laughter) ;  and  when 
the  legislatures  permit  the  Metropolitan  to  get  its  Group  Insur- 
ance imder  way  I  trust  the  first  body  of  men  to  come  in  as  a 
group  will  be  the  Actuarial  Society  of  America,  and  I  am  sure 
it  would  be  entirely  safe  for  us  to  take  you  without  medical  exami- 
nations.    (Applause.) 

You  will  never  Imow,  gentlemen,  how  much  gratification  you 
have  afforded  us  by  your  acceptance,  yesterday  and  to-day,  of  our 
slender  hospitalities.  You  honor  us  more  in  the  receiving  than  we 
could  possibly  honor  you  in  the  giving.  And  I  hope  the  next  time 
your  By-Laws  are  revised  you  will  insert  one  making  it  mandatory 
upon  the  Council  to  direct  that  all  the  meetings  of  the  A.  S.  A. 
be  held  in  the  Assembly  Eoom  of  the  Metropolitan.  Such  as 
the  facilities  are  they  are  all  more  than  gladly  at  your  service. 
(Applause.) 

I  recall  with  much  pleasure  the  splendid  time  we  had  at  the 
Decennial  Banquet,  ten  years  ago  this  month.  Most  of  you  re- 
member it,  though,  upon  looking  around,  I  see  some  new  faces  who 
were  not  then  of  your  membership.  I  am  reminded  of  it  because 
of  an  invitation  then  given — a  slight  paraphrase  of  an  old  Irish 
song — which  is  cordially  re-extended  to  you  to-day: — 

"  Come  in  the  evening,  or  come  in  the  morning, 

Come  when  you're  looked  for  or  come  without  warning; 
A  right  hearty  welcome  you'll  find  here  before  you, 
And  the  oft'ner  you  come  the  more  we'll  adore  3^ou." 

(Laughter  and  applause.) 
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In  a  few  moments  you  are  going  to  limclieon.  I  hope  you  will 
enjoy  a  good  one.  But,  if  you  do  not,  then  kick — and  kick  hard. 
If  you  fail  to  find  what  you  want,  and  all  that  you  want,  tell  Mr. 
Woodward  or  Mr.  Craig,  and  then  we  will  know,  the  next  time  you 
come,  just  what  will  best  be  to  your  liking.     (Laughter.) 

After  that  you  are  going  up  in  the  Tower — the  greatest  thing 
on  the  face  of  the  earth.  We  don't  have  to  prove  it ;  we  admit  it. 
Wlien  you  reach  its  highest  altitude  I  trust  you  may  realize  how  far 
above  the  earth  you  are,  and  be  reminded  of  the  memorable  words 
of  Phoebe  Carey: — 

"  One  sweetly  solemn  thought, 
Comes  to  me  o'er  and  o'er : 
I'm  nearer  Heaven  to-day, 
Than  e'er  I've  been  before." 

And  so,  gentlemen,  until  we  meet  again,  Good  Bye,  and  again, 
Good   Bye.     (Applause.) 
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Should  not  the  wokk  of  the  "  Specialized 
Mortality  Investigation"  be  extended? 


EMOKY  McCLINTOCK 


At  the  Paris  Congress  of  Actuaries,  in  1900,  I  read  a  paper  in 
the  course  of  which  I  made  certain  statements  from  which  I  quote 
the  following: — 

"  As  time  goes  on  it  will  become  more  and  more  the 
duty  of  everj'  actuarial  society  to  gather  materials  for  the 
investigation  of  special  classes  of  risks  varying  according 
to  occupation  or  otherwise,  and  to  abstain  more  and  more 
from  the  mere  piling  together  of  heterogenous  material 
towards  the  formation  of  another  conglomerate  table." 

At  the  next  meeting  of  this  Society  October  25th,  1900,  the 
paper  which  I  have  quoted  was  read  again,  being  introduced  with 
the  hearty  endorsement  of  the  President,  Mr.  Macaulay,  and  on 
the  following  day  a  Committee  was  appointed,  on  motion  of  Mr. 
Fackler,  to  put  the  plan  into  immediate  effect.  The  result  of  the 
Committee's  work  was  the  well-lmown  "  Specialized  Mortality  In- 
vestigation." 

The  time  has  now  arrived  at  which  we  may  consider  seriously 
further  action  on  the  same  general  plan.  I  could  name  several 
points  on  which  such  action  would  be  useful,  and  I  am  sure  that 
many  members  present  could  profitably  extend  the  list.  The  diffi- 
culty would  be  rather  concerning  what  points  to  omit  than  to 
insert  in  the  program.  If  a  committee  should  be  appointed  for 
this  purpose,  the  members  of  the  Society  might,  as  a  preliminar}', 
be  invited  to  lay  before  it  during  the  summer  any  suggestion  for 
the  formation  of  classes  of  any  description  which  may  occur  to 
their  minds,  leaving  it  to  the  Committee — which  ought  to  be  a 
rather  large  one — ^to  decide  what  subjects  may  be  admitted,  with 
the  limitations  necessary  as  to  space  and  time. 

I  shall  name  only  one  such  subject  at  this  time.  The  importance 
which  has  always  '^attached  to  the  relation  between  the  height  of 
an  applicant  for  life  insurance  and  his  weight  is  well  kno-wn  to  all 
of  us,  "heavy  weights"  being  scrutinized  with  the  greatest _ care 
by  the  Medical  Directors  of  the  companies.  Our  own  Committee, 
in  forming  the  98  classes  for  the  specialized  investigation,  divided 
them  respectively  in  groups  of  classes  which  may  be  summed  as 
follows :  according  to  decision  on  amount  or  form  of  policy,  _  3 ; 
race  or  nationality,  4;  locality,  22;  occupation,  35;  and  medical 
or  family  record,  34;  98  classes  of  applicants  in  all.     The  indi- 
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vidual  records  classified  by  the  Committee  were,  as  just  stated, 
3-i  in  number,  and  of  these  there  were  16  selected  which  showed 
a  record  of  disease,  personal  or  hereditary,  and  the  remainder,  18, 
related  to  questions  concerning  the  height  and  weight  of  the  appli- 
cants. These  questions  and  the  information  elicited  by  them  were 
all  of  importance,  yet  it  now  seems  to  me  that  there  may  be  reasons 
to  believe  that  a  problem  remains  for  solution,  a  problem  possibly 
more  important  than  any  of  these  18  questions  concerning  height 
and  weight  which  were  formerly  placed  before  the  members  of  the 
Society. 

Up  to  ten  or  twelve  years  ago,  a  company  which  had  to  decide 
upon  applications  employed  one  or  another  table,  the  same  for  all 
ages  at  issue,  giving  a  standard  weight  for  each  height,  and  appli- 
cations were  judged  according  to  the  percentage  of  divergence  from 
the  standard.  More  recently,  the  companies  pretty  generally 
adopted,  at  the  instance  of  the  Association  of  Medical  Directors, 
a  more  complex  form  of  table,  providing  that  the  standard  weight 
itself  should  vary  according  to  the  age  of  the  applicant,  it  being 
found  that  the  average  weight  of  persons  accepted  for  insurance 
increased  slowly  for  many  years  until  old  age.  Our  Conunittee 
adopted  without  question  the  gi-aduation  recommended  by  the 
Association  of  Medical  Directors,  making  such  group  modifications 
as  seemed  desirable  for  collecting  the  statistics  conveniently. 

A  doubt  occurs  to  me,  however,  which  has  probably  occurred  to 
others,  that  the  average  weight  of  men  in  perfect  condition  should 
not  be  taken  to  increase  after  they  have  reached  full  maturity, 
say  about  age  30,  or  perhaps  35.  If  the  doubt  which  I  have  ex- 
pressed is  well  founded,  any  increase  in  weight  may  indeed  be 
consistent  with  health,  but  is  not  necessarily  so. 

The  mere  statement  of  such  doubt,  now  that  attention  is  called 
to  it,  in  the  absence  of  decisive  statistics,  will  probably  be  thought 
of  serious  importance  to  every  actuary.  To  decide  the  question, 
we  shall  need  whatever  facts  can  be  dra\vn  from  the  applications 
of  past  years,  going  more  deeply  into  the  facts  sIioa^ti  by  them 
concerning  height  and  weight  as  well  as  abdominal  girth,  an  item 
which  is  probably  of  importance.  It  is  true  that  some  individuals 
increase  in  weight  with  years  while  others  do  not.  The  question 
is  whether  these  individuals  on  the  average  are  worse  risks  than 
those  who  do  not.  We  cannot  easily  follow  certain  risks  through- 
out life,  but  we  can  tell  the  average  weight  for  height ;  for  example, 
at  age  30,  winch  results  in  the  best  experience,  and  also  for  age  45. 
If  the  two  lists  agree,  for  example,  above  age  50,  we  shall  have 
one  result;  if  those  issued  at  age  45  prove  to  be  heavier  on  the 
average  than  those  issued  at  age  30,  another.  Such  results 
sufficiently  multiplied  will  probably  be  found  illuminating,  whether 
or  not  they  prove  practically  and  pecuniarily  useful  to  this  or  that 
company.  In  my  opinion  such  a  test  on  this  question  alone  will 
be  found  useful  to  the  companies  and  their  medical  directors,  as 
well  as  to  their  actuaries. 
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Abstract  from  the  Minutes  of  the  Annual  Meeting 
OF  the  Actuarial  Society  of  America,  held 
IN  New  York  City  on  Thursday  and  Friday, 
May  6th  and  7th,  1909. 


Assembly  T?oom, 

Metropolitan  Life  Insurance  Company, 

New  York  City,  Matj  6th,  1909. 

The  meeting  was  called  to  order  by  the  President,  Mr.  John  K. 
Gore,  at  eleven  o'clock,  a.  m. 

The  President  stated  that  Mr.  Arthur  Hunter,  the  Secretary, 
was  on  his  way  to  the  International  Congress  of  Actuaries  in 
Vienna,  and  suggested  that  the  Vice-President,  Mr.  Henry  Moir, 
be  Acting  Secretary  in  Mr.  Hunter's  absence.  This  was  unani- 
mously approved. 


FELLOWS  PRESENT. 


Alsop, 

Brinkerhoff, 

Carpenter, 

Cole, 

Craig,  J.  D., 

Craig,  J.  M., 

Dawson, 

Fackler,  D,  p., 

Fackler,  E.  B., 

Flynn, 

Gaylord, 

Gore,  J.  K., 

Graham,  W.  J., 

Grow, 

Hall,  C.  C, 

Hall,  S.  S., 

Hallman, 

Hann, 

Hardcastle, 

Henderson. 


Hildebrand, 
holcombe, 
hutcheson, 
Ireland, 

JOFFE, 

Kilgour, 

Lee, 

Linzmeyer, 

Lunger, 

McClintock:, 

Macaulay, 

Macdonald, 

Marshall,  E.  B., 

Marshall,  W.  A., 

Messenger, 

MoiR, 

Morris, 

Papps, 

Eeiter, 


Ehodes, 

Salter, 

Sanderson, 

Sheppard, 

Smith, 

Stabler, 

Stilwell, 

Strong, 

Tatlock, 

Thompson, 

Torrey, 

Van  Cise, 

Weeks, 

Welch, 

Wells, 

Wood,  A.  B., 

Woodward,  G.  B., 

Woodward,  J.  H., 

Young. 
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ASSOCIATES  ATTENDING. 


Allison^ 

Blehl, 

Bliss, 

Brough, 

Brown, 

BULKLEY, 

Cathles, 
Dark, 

Davenport,   I., 
Davenport,  J.  S., 
Davis, 
Dickinson, 


Fitzgerald,  C.  E., 
Forbes,  C.  S., 
Gamwell, 

GiBB, 

Gould, 

Hall, 

Hammond, 

Hughes, 

Kaufman, 

King, 

Mead, 


McKechnie, 

Morris, 

Murphy, 

Parker, 

Eeid, 

Rice, 

Ryan, 

Smith, 

Stanley, 

"Washburn,  J.  H., 

Washburne,  a.  C. 


The  Acting  Secretary  announced  that,  in  accordance  with  the 
report  of  the  Examination  Committee,  the  following  Associates 
had  been  admitted  as  Fellows : 


Ernest  E.  Cammack, 
Charles  W.  Jackson, 
Oliver  Winfrid  Perrin, 


Sidney  Herbert  Pipe, 
Frederick  A.  Williams, 
Wm.  a.  p.  Wood. 


Also,  that  the  following  students  had  been  admitted  as  Associates : 


H.  C.  Barlow, 
Henry  M.  Cook, 
R.  M.  Gushing, 


James   Forbes, 
Walter  I.   King, 
John  M.  Laird, 


Ray  D.  Murphy, 
F.  P.  Parker, 
L.   C.  White. 


In  addition  to  the  foregoing,  George  B.  Pattison  and  H.  R. 
Stephenson  passed  the  examination  for  Associateship,  but  cannot 
be  enrolled  until  they  attain  the  age  of  21. 

The  existing  membership  was  reported  as  follows: 


Fellows, 
Associates, 

Total, 


136 

90 


226 


After  calling  the  roll,  a  quorum  of  the  Fellows  being  present, 
the  minutes  of  the  fall  meeting,  held  in  Newark,  N".  J.,  on  October 
15th  and  16th,  1908,  were  approved  as  printed  in  the  Transactions. 

The  President  of  the  Society  then  delivered  an  address — "  Is 
Human  Life  Lengthening?"     (See  page  1.) 

The  Acting  Secretary  then  read  an  abstract  of  the  proceedings 
of  the  Coimcil  since  the  last  meeting,  including — 

(a)  Recommendation  by  the  Committee  of  the  Coimcil  for 
saving  time  in  voting  for  members  of  Council  at  the  annual  meeting. 

(&)  Report  by  Committee  on  Special  Arrangements  for  the 
Twentieth  Anniversary  Celebration. 
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(c)  Invitation  by  President  of  the  Metropolitan  Life  Insurance 
Company,  to  hold  Anniversary  Meeting  in  the  Assembly  Room  of 
the  Company. 

(d)  Invitation  from  the  Massachusetts  Mutual  Life  Insurance 
Company  to  hold  fall  meeting  in  1909  at  Springfield,  Mass.  Ac- 
cepted with  many  thanks  for  the  courtesy. 

(e)  iVppointment  of  delegates  to  the  International  Congress. 

(/)  Recommendation  of  Council  to  appoint  Committee  as  sug- 
gested by  Mr.  McClintock  in  his  memorandum  "  Should  not  the 
work  of  the  Specialized  Mortality  Investigation  be  extended  ?  " 

(g)  Resignation  of  Mr.  Hall  as  Editor  of  the  Transactions  on 
the  ground  of  ill  health. 

On  motion  of  Mr.  Henderson,  the  proceedings  of  the  Council 
were  duly  approved. 

The  Treasurer  then  submitted  his  report  for  the  year,  which, 
on  the  motion  of  Mr.  A'^an  Cise,  duly  seconded,  was  adopted  and 
placed  on  fUe. 

A  letter  was  submitted  from  Mr.  C.  C.  Hall,  stating  that,  in  con- 
sequence of  ill  health,  he  wished  to  be  excused  from  further  service 
as  Editor  of  the  Transactions.  Mr.  Hall's  resignation  was  accepted 
with  regret,  and  the  following  resolution  was  moved  by  Mr. 
Fackler  and  seconded  by  Mr.  Craig: 

"  The  Society  learns  with  regret  that  Mr.  Clayton  C.  Hall  now 
feels  that  he  must  decline  re-election  as  Editor.  He  was  the  first 
Editor  to  fill  this  office,  and  has  filled  it  so  faithfully  for  the  four 
years  of  his  incumbency  that  he  deserves  the  hearty  thanks  of  the 
Society  for  his  services,  and  we  hereby  tender  the  same." 

An  election  was  then  held  for  officers  and  for  three  members  of 
the  Council,  the  result  of  the  ballot  being  as  follows : 

President, John  K.  Gore. 

Vice-President,       _     -     .     _    Archibald  A.  Welch. 
Vice-President,       .     -     ~    -     Henry  Moir. 
Secretary,     ------     Arthur  Hunter. 

Treasurer,     ------     David  G.  Alsop. 

Editor  of  the  Transactions,     Wendell   M.    Strong. 
Memlers  of  the  Council  to      (  ^'-^^^ter  S.  Xichols. 
serve  \intU  1912,  ^'^'^^^^  Henderson. 

'  C  Thomas  Bradshaw. 

In  accordance  with  the  recommendation  of  the  Council,  the 
Society  adopted  a  resolution  that  the  President  should  appoint  a 
committee  of  nine  to  consider  Mr.  McClintock's  suggestion  ^  as  to  an 
extension  of  the  Specialized  Mortality  Investigation.  The  Presi- 
dent announced  the  Committee  as  follows : 

Messrs.  McClintock,  Macaulay,  Weeks,  Van  Cise,  WeUs,  Welch, 
Craig,  Rhodes  and  the  President 

^Mr.  McClintock's  communication  is  printed  in  fuU,  pp.  125,  126. 
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Mr.  McClintock  requested  that  his  name  be  not  placed  first  on 
this  Committee  and  moved  that  President  Gore's  name  be  substi- 
tuted for  his,  as  Chairman  of  the  Committee.  The  motion  was 
put  by  Mr.  Welch  and  unanimously  carried. 

At  a  few  minutes  before  one  o'clock  the  Society  took  a  recess 
until  two  o'clock,  and  was  entertained  at  luncheon  by  the  Metro- 
politan Life  Insurance  Company. 

Afternoon  Session,  May  6th,  1909. 

In  accordance  with  the  arrangements  made  by  the  Committee 
in  charge  of  the  Anniversary  celebration,  the  afternoon  session  was 
devoted  in  the  first  place  to  the  reading  of  papers  and  discussions 
by  charter  members  of  i'o  Society.     (See  page  9.) 

Thereafter  the  present;)  Hon  of  original  papers  was  commenced, 
and  the  Society  adjourned  to  meet  at  ten  o'clock  the  following 
morning. 

SECOND  DAY. 

Friday,  May  7th,  1909. 

The  presentation  of  original  papers  was  concluded,  and  the 
discussion  of  the  Papers  submitted  at  the  Fall  Meeting  took  place 
as  fully  reported  in  the  Transactions.  Mr.  Hegeman,  the  Presi- 
dent of  the  Metropolitan  Life  Insurance  Company,  was  welcomed 
by  the  President  to  the  meeting  and  was  received  with  applause. 
Mr.  Hegeman's  remarks  are  given  in  full  on  page  123. 

On  motion  of  Mr.  Ireland,  duly  seconded,  the  following  reso- 
lution was  unanimously  adopted: 

"  That  the  hearty  thanks  of  the  Society  be  given  to  the  Metro- 
politan Life  Insurance  Company  and  its  officers  for  the  generous 
and  comprehensive  hospitality  shown  to  the  Society  at  this,  its 
twentieth  anniversary  meeting;  this  hospitality  has  not  only  given 
great  pleasure  to  the  recipients  at  this  time,  but  has  awakened 
memories  of  many  similar  and  most  enjoyable  events  when  the 
same  gentlemen  were  the  hosts." 

On  motion  of  Mr.  Welch,  duly  seconded,  the  following  resolution 
was  unanimously  adopted: 

"  Tiiat  the  Society  acknowledges  its  gratitude  to  the  Special 
Committee  on  Arrangements  for  the  twentieth  anniversary  gather- 
ing for  the  complete  and  satisfactory  manner  in  which  all  the 
details  of  the  meetings  were  planned  and  carried  out." 

The  Acting  Secretary  read  a  summary  of  the  business  which  had 
been  transacted  at  the  two  days'  session  to  appear  in  the  printed 
Transactions.     This  summary   was  approved. 

The  meeting  then  finally  adjourned. 

Henry  Moir, 

Acting  Secretary. 


Vol.  XI.  No.  42. 

TRANSACTIONS 

OCTOBER   14TH  AND  15TH,   1909. 


Some  Consideeations   Kelative  to   the  Probable 
Future  of  the  Interest  Rate. 


AVALTER   S.    NICHOLS 


No  other  question  is  now  of  such  paramount  importance  to  the 
actuary  as  the  probably  future  interest  rate  and  the  factors  which 
serve  to  regulate  it.  For  most  practical  life  insurance  purposes  the 
future  mortality  to  be  expected  has  already  been  sufficiently  deter- 
mined, unless  advancing  knowledge  of  the  business  shall  compel  the 
classification  of  risks  according  to  occupation,  residence  and  other 
conditions,  as  well  as  age.  The  necessity  for  such  a  classification 
would  revolutionize  the  whole  application  of  Actuarial  Science  to  life 
insurance,  but  in  its  absence  the  one  element  of  the  business  about 
which  least  is  known  is  the  probable  changes  to  be  looked  for  in  the 
future  interest  rate.  The  importance  of  such  a  knowledge  is  obvious 
when  it  is  considered  that  a  difference  of  one  per  cent,  in  the  prevail- 
ing rate  of  interest  may  add  from  ten  to  fifteen  per  cent.,  or  even 
more,  to  the  cost  of  an  insurance  policy,  while  statutes  limiting  the 
surplus  which  a  company  may  carry  for  its  protection  have  been 
growing  in  popular  favor.  The  subject  is  one  which  has  heretofore 
received  scant  attention  in  the  discussions  of  this  or  any  other  actuarial 
body.  In  fact  it  is  one  which  is  but  little  understood  even  by  political 
economists  who  have  made  it  a  special  study  or  by  financiers  them- 
selves. No  agreement  has  ever  been  reached  by  the  students  of 
economics,  either  as  to  the  fundamental  elements  involved  in  interest 
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or  capital,  or  the  relations  which  subsist  between  the  two.  No 
adequate  and  satisfactory  definitions  even  have  yet  been  furnished  of 
their  nature.  In  this  imperfect  state  of  our  knowledge  it  is  not 
surprising  that  so  many  conflicting  theories  have  been  advanced  and 
have  taken  root,  nor  that  opinions  regarding  the  future  rate  have 
proved  to  be  so  wide  of  the  truth. 

When  more  than  thirty  years  ago  the  organization  of  the  National 
Life  Insurance  Company  started  a  demand  for  cheap  life  insurance  on 
a  stock  basis,  the  opinions  of  prominent  actuaries  and  financiers  were 
unhesitatingly  given  that  the  then  prevailing  high  rates  of  interest  in 
America  could  be  relied  on  for  a  generation  to  come,  and  that  reserves 
could  be  safely  calculated  on  a  six  per  cent,  basis.  Eight  and  even 
ten  per  cent,  could  be  readily  secured  on  loans  in  the  newer  states  of 
the  West  and  the  undeveloped  resources  of  that  great  territory  were 
pointed  to  as  conclusive  evidence  of  a  continued  demand  for  money. 
A  fall  in  the  interest  rate  soon  followed.  That  rate  steadily  declined 
until  desirable  loans  in  the  West  realized  no  more  than  had  formerly 
been  received  from  sound  investments  in  the  older  settled  States  in  the 
East,  while  the  latter  in  turn  fell  to  a  point  which  approximated  the 
rates  of  Europe.  Then  the  tide  of  expert  opinion  changed.  The 
financial  isolation  of  America  had  been  broken  down.  The  extension 
of  commercial  intercourse  had  brought  the  world's  capital  to  our 
doors,  while  the  march  of  invention  had  multiplied  the  power  of 
production  to  a  point  where  the  surplus  could  no  longer  be  absorbed 
and  both  America  and  Europe  were  doomed  to  witness  a  steady 
declining  interest  rate  in  the  future.  The  president  of  one  of  our 
great  life  companies  obtained  and  published  the  opinions  of  a  large 
body  of  the  leading  financiers  of  the  country  endorsing  this  pessimistic 
view.  At  a  meeting  of  this  Society,  in  Hartford,  the  views  of  but 
two  members,  I  believe,  were  heard  in  dis'sent  from  the  then  prevail- 
ing conviction.  Mr.  Charlton  Lewis  insisted  that  we  were  witnessing 
only  one  of  those  fluctuations  so  familiar  in  the  past  history  of  the 
interest  rate  and  following  in  his  footsteps  I  then  pointed  out  the 
prospective  ways  in  which  this  excess  of  production  was  likely  to  be 
absorbed  in  the  near  future  through  the  march  of  invention,  the 
development  of  new  industries  and  the  exploiting  of  new  territories. 
Our  words  proved  prophetic.  The  interest  rate  both  here  and  abroad 
soon  began  again  its  upward  course.  Public  securities  in  the  market 
can  no  longer  be  negotiated  at  par  and  British  Consols,  the  most 
stable  of  all  securities,  have  heavily  declined. 
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The  explanation  of  these  erroneous  judgments  is  a  simple  one — 
the  real  relations  between  capital  and  interest  and  the  conditions 
■which  regulate  them  are  of  a  complex  character.  The  judgment  of 
the  community,  and  even  of  experts,  is  usually  determined  by  those 
factors  which  are  at  the  time  dominant  in  their  minds.  Existing 
conditions  always  have  an  undue  weight  in  popular  judgments  of 
the  future.  The  stock  markets  of  the  world  are  a  most  forcible 
illustration  of  this  fact.  There  is  not  an  experienced  financier  who 
does  not  know  that  the  intrinsic  value  of  a  stock  is  likely  to  be  little 
disturbed  by  market  fluctuations,  or  even  by  ordinary  panics.  But 
the  psychologic  influence  of  any  one  of  those  innumerable  occur- 
rences, which  disturb  public  confidence,  is  reflected  in  every  stock 
market  in  the  world.  As  Mr.  Charlton  Lewis  so  well  pointed  out,  it 
is  the  expected  profit  which  determines  popular  judgment.  The 
popular  mind  responds  to  the  conditions  of  the  immediate  present 
rather  than  of  the  past  or  the  future  and  the  spirit  of  optimism,  or 
pessimism,  which  is  engendered  is  reflected  in  the  constantly  changing 
values  of  every  element  of  that  aggregation  known  as  capital.  How 
many  in  the  business  community  of  America  to-day  are  thinking  of 
the  stupendous  changes  which  must  take  place  in  our  industrial 
method  with  our  rapidly  increasing  population  and  our  diminishing 
mineral  resources?  How  many  in  that  teeming  industrial  hive  of 
England  realize  that  the  practical  end  of  their  coal  treasures  and 
iron  ore,  on  which  her  industrial  life  depends,  are  almost  in  sight  and 
that  already  ore  is  being  imported  from  abroad  to  supplement  her 
own  resources  ?  It  is  these  prospective  changes  in  the  future,  rather 
than  the  steady  march  of  the  business  world,  which  must  be  studied 
by  those  who  would  grasp  the  problem  of  the  future  rate  of  interest. 

Even  in  the  world  of  science  this  psychologic  tendency  to  give  undue 
weight  to  existing  conditions  and  to  minimize  the  developments  of  the 
future  is  not  wanting.  When  the  calculus  of  Newton  and  Leibnitz 
had  been  perfected  it  seemed  to  the  mathematicians  of  the  day  that  the 
last  word  on  their  subject  had  been  spoken  and  its  boundaries  had 
been  reached.  But  the  nineteenth  century  extended  those  into  the 
field  of  formal  logic. 

New  limitations  were  imposed  on  the  fundamental  conceptions  and 
the  units  of  the  system  and  a  great  unexplored  field  opened  out  before 
the  vision  of  the  mathematician.  When  mathematical  astronomy  had 
supplemented  the  work  of  the  telescope  and  had  determined  the 
essential  elements  of  the  solar   system,  one  of   the  most  eminent  of 
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French  astronomers  declared  that  thus  science  had  obtained  its  limits 
and  had  no  new  revelations  to  oifer.  Then  the  chemist  entered  the 
field  "with  his  spectroscope  and  out  of  the  old  science  a  new  one  was 
born.  Within  the  last  few  years  Lord  Kelvin  brought  confusion  to 
the  ranks  of  geologists  by  his  conclusive  proof  that  by  all  the  laws  of 
thermodynamics  the  millions  of  the  sun's  years  were  numbered.  But 
the  discovery  of  radium  and  with  it  of  the  tremendous  forces  locked  up 
in  the  atomic  structure  of  matter  upset  all  his  calculations. 

So  is  it  in  our  modern  science  of  economics,  the  developments  of  the 
future  are  liable  to  vitiate  all  the  conclusions  which  we  may  frame 
from  the  observations  and  experience  of  the  present.  What  is  inter- 
est ?  According  to  all  standard  definitions  it  is  the  payment  of  money 
by  the  borrower  for  the  use  of  money  loaned  or  a  moneyed  debt  for- 
borne. Whether  the  basis  of  that  payment  is  the  forbearance  of  the 
lender  to  use  his  own  or  the  service  which  the  borrower  enjoys, 
whether  the  payment  is  made  up  of  such  returns  for  its  use  in  the 
shape  of  legitimate  interest  with  a  premium  added  for  the  insurance 
of  the  risk  assumed  by  the  lender  of  its  loss  matters  little  for  the  pur- 
pose of  this  discussion.  The  essential  fact  is  that  it  is  in  form,  at 
least,  a  moneyed  payment  for  a  money  loan.  It  represents  in  theory 
what  that  money  is  considered  worth  by  the  borrower  and  what  the 
granting  of  the  loan  is  considered  worth  by  the  lender.  But  what  is 
that  money  which  is  the  basis  of  the  whole  transaction  ?  The  errone- 
ous conceptions  on  this  subject  have  led  up  to  many  of  the  mistaken 
views  on  the  interest  question.  Money  in  the  sense  in  which  it  is  here 
employed  is  simply  the  medium  of  exchange  for  the  transfer  of  capital. 
Its  form  is  unimportant.  It  may  be  gold  or  silver,  bank  notes,  or 
bank  credits.  It  may  be  the  leather  and  wood  of  the  Romans  or  the 
Cowry  shells  of  the  Indian,  or  even  the  Macoute  of  the  African,  which 
has  but  a  sign  of  value  having  no  substantial  existence.  Its  one  essen- 
tial feature  is  that  it  shall  be  a  generally  recognized  standard  of  value 
through  which  commodities  may  be  exchanged  and  obligations  can- 
celled. The  intrinsic  value  of  the  material  employed  serves  no  other 
purpose  than  that  of  aiding  to  fix  the  standard  and  only  so  far  as 
money  falls  short  of  completely  performing  this  function  of  exchange 
does  its  condition  and  character  enter  into  the  interest  problem.  A 
common  standard  for  the  measure  of  exchange  values  is  the  prime 
essential  of  all  business  intercourse  in  civilized  communities.  The 
thing  actually  loaned  and  repaid  in  every  moneyed  transaction  is  an 
interest  in  such  commodities,  including  labor  itself,  as  may  be  pur- 


PROBABLE  FUTURE  OF  THE  INTEREST  RATE.         135 

chasable  and  the  measure  of  that  interest  is  the  value  of  the  com- 
modity in  terms  of  money.     All  this  seems  elemental. 

Here  again  psychology  comes  in  and  tends  to  give  a  false  conception 
of  the  nature  of  the  standard.  It  is  not  absolute  in  the  case  of  money 
as  in  that  of  a  yard  stick  or  a  troy  pound.  It  is  nothing  more  than 
a  relative  measure  of  values  which  are  constantly  changing,  as  between 
themselves.  The  bale  of  cotton,  which  to-day  may  be  exchanged  for 
a  given  portion  of  wheat  or  corn,  or  other  commodity,  may  to-morrow 
have  a  totally  different  exchange  value  and  so  of  the  rest.  Only  in 
proportion  as  the  aggregate  of  such  exchange  values  tend  to  vary  but 
little  from  their  moneyed  equivalent  can  money  be  said  to  have  an 
absolute  standard.  It  is  because  the  precious  metals  best  meet  this 
requirement  that  they  are  made  the  basis  of  our  moneyed  system.  If 
it  were  possible  to  base  a  money  system  on  every  cubic  foot  of  air 
consumed  in  respiration,  then  indeed  we  might  have  an  absolute 
standard  of  value.  It  is  the  one  thing  essential  to  the  perpetuation  of 
life  itself  from  minute  to  minute,  for  w'hicli  there  is  no  substitute.  I 
know  of  no  other  standard  that  would  meet  the  case.  It  follows  that, 
since  interest,  like  the  principal  on  which  it  is  paid,  is  in  terms  of 
money  so  far  as  money  fulfils  the  functions  for  which  it  is  employed, 
changes  in  the  exchange  values  which  it  represents  have  little  or  no 
concern  with  the  interest  question.  The  exchange  value  of  the  money 
loaned  is  always  the  same  as  the  interest  paid  for  its  use.  It  is  only 
where  money  as  a  standard  measure  of  values  fails  in  the  performance 
of  its  mission  that  disturbance  in  the  interest  rate  can  arise  from  the 
so-called  depreciation  or  otherwise  of  the  currency. 

Here  I  pause  to  refer  briefly  to  the  view  advanced  by  Mr.  Strong  in 
his  interesting  paper  at  our  last  meeting. 

The  theory  of  Mr.  Strong  is  that  a  depreciation  in  the  value  of  the 
currency  through  an  excessive  production  of  gold  through  the  inertia 
of  the  public  mind,  which  is  slow  to  realize  the  depreciation,  leads  to 
the  loaning  of  money  at  interest  rates  too  low  to  make  good  this  depre- 
ciation and,  therefore,  the  changes  in  the  value  of  the  currency  become 
an  important  factor  in  the  rate.  According  to  his  view  the  normal 
interest  rate  should  not  only  make  good  the  depreciation  in  the  value 
of  money  suffered  by  the  investor,  but  yield  a  fair  return  for  the  loan. 
He  argues  that  had  the  fact  of  the  depreciation,  or  in  other  words  the 
advancing  prices  of  commodities,  been  realized  by  the  loaner  he  would 
have  exacted  a  rate  which  would  have  made  him  whole  or  else  invested 
himself  in  commodities  which  would  have  yielded  a  profit.     The  weak- 
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ness  of  this  theory  is  that  it  assumes  such  knowledge  only  on  the  part 
of  the  loaner  and  overlooks  the  fact  that  it  would  be  equally  in  the 
possession  of  those  owning  the  commodities  who  would  have  refused 
to  sell  on  terms  that  would  yield  a  profit  to  the  investor  and  saddle  on 
themselves  the  loss  resulting  from  a  depreciating  currency.  The 
owner  of  money,  like  the  owner  of  every  commodity  which  it  repre- 
sents, must  bear  the  loss  in  case  of  depreciation  of  his  property, 
unless  he  is  more  far-sighted  than  the  public  and  can  saddle  the  loss  on 
the  holder  of  commodities.  He  has  no  more  right  to  claim  an  increased 
interest  to  make  good  his  loss  than  has  the  owner  of  a  building  in  a 
neighborhood  where  real  estate  values  are  declining  to  make  good  the 
decline  by  an  increased  rental.  Each  must  bear  his  own  burden.  I 
think  that  Prof.  Fisher,  able  political  economist  as  he  is,  has  fallen 
into  a  serious  error  if  he  has  taken  a  contrary  view.  It  is  one  thing 
to  exact  a  profit  that  shall  cover  the  risk  of  loss,  or  wear  and  tear  on 
commodities,  and  quite  another  to  exact  protection  against  fluctuating 
values. 

But  to  return  to  ray  main  topic.  Interest  is  paid  in  reality  for  the 
use  of  capital  rather  than  the  mere  money  which  represents  it.  What 
is  that  capital  in  which  the  loan  transfers  a  definite  interest  to  the 
borrower  ?  Here  again  many  erroneous  conceptions  have  arisen  from 
eflPorts  to  rigid  definitions  to  a  term  which  admits  of  no  precise  limita- 
tions. But  for  our  present  purpose  it  is  enough  to  limit  the  use  of 
that  term  to  that  portion  of  the  wealth  of  the  individual  or  of  the 
community  which  is  available  for  the  future  production  of  wealth.  It 
is  the  accumulation  of  the  products  of  the  past  in  whatever  shape  not 
required  for  consumption,  but  which  may  be  employed  to  add  to  the 
resources  of  the  state  or  nation.  Its  capability  to  accomplish  this 
determines  the  character  as  capital  in  the  restricted  sense  which  I  now 
employ,  rather  than  any  peculiar  form  which  it  assumes.  It  is  in  a 
constant  state  of  flux.  A  thing  which  may  be  capital  to-day  may 
lose  that  quality  to-morrow.  The  mill  which  in  the  hands  of  expert 
laborers  adds  to  the  Avealth  of  the  owner  may  be  an  actual  consumer 
of  wealth  in  the  hands  of  unskilled  labor.  The  water  power  which 
once  turned  its  machinery  at  a  profit,  may  do  so  only  at  a  loss  when 
steam  has  come  in  competition. 

With  this  preliminary  survey,  I  attack  the  main  problem  that  is 
before  my  mind.  The  general  history  of  the  interest  rate  is  doubtless 
familiar  to  us  all.  Only  as  the  complex  development  of  commercial 
exchange  has  given  importance  to  money  as  a  medium  of  exchange. 
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has  tlie  problem  of  interest  charges  for  the  use  of  money  acquired 
importance.  The  opportunities  offered  for  the  lender  to  oppress  the 
borrower  at  an  early  date  developed  legislation  to  restrict  the  rate,  and 
the  influence  of  those  old  usury  laws  still  pervades  our  modern  statutes. 
But  through  indirection  they  are  now  universally  evaded  and  the  usu- 
fruct of  moneyed  loans  is  now  regulated  like  all  commodities  by  the 
great  laws  of  supply  and  demand.  Within  certain  limits  the  rate  of 
interest  rises  and  falls  according  to  the  excess  or  deficiency  of  the  one 
compared  with  the  other.  I  say  within  certain  limits,  for  a  fall  in  the 
rate  tends  of  itself  to  reduce  the  excess  of  production  over  consump- 
tion and  thus  affects  the  supply,  while  the  expected  profit  must  always 
place  a  superior  limit  on  the  rate  which  the  borrower  will  pay.  The 
profit,  too,  tends  to  fall  as  the  industrial  community  becomes  more 
thoroughly  organized  and  its  machinery  more  complete.  The  demand, 
in  turn,  rises  with  new  resources  seeking  development,  while  the 
security  of  the  loan  enters  as  an  insurance  factor  into  the  rate  that 
shall  be  charged.  Amid  the  mercantile  insecurity  of  the  medieval 
period  rates  were  higher  and  such  in  more  recent  times  has  been  the 
experience  of  America  and  Australia,  as  well  as  other  countries  with 
undeveloped  resources  and  limited  available  capital.  In  Holland, 
with  her  resources  fully  developed,  they  were  low  and  in  every  com- 
mercial community  which  has  approached  the  limit  of  that  develop- 
ment which  social  conditions  exact  and  whose  loanable  funds  find  no 
foreign  field  to  cultivate,  low  interest  rates  must  rule. 

These  great  principles  of  supply  and  demand  have  operated  to 
regulate  the  rate  through  all  historic  times.  They  have  been  little 
affected  by  the  stupendous  changes  which  have  taken  place  in  our 
industrial  systems.  When  Hendrik  Hudson,  with  his  Half  Moon, 
entered  the  river  which  bears  his  name,  the  social  and  economic  and 
industrial  conditions  of  the  country  he  represented  were  more  akin  to 
those  of  the  Roman  Empire  in  the  days  of  Caesar  than  to  those  of 
to-day.  Machinery  has  replaced  the  tools  and  skill  of  the  workman 
and  steam  has  replaced  his  brawn.  The  power  of  production  has 
multiplied  a  hundred  fold,  but  so  has  the  ability  to  absorb  its  fruits 
through  the  development  of  social  and  industrial  demands.  Society 
is  an  organism  and  the  fundamental  principles  of  its  growth  have  not 
changed  with  the  progress  of  the  ages.  Human  nature  which  deter- 
mines the  growth  of  the  social  organism  is  the  same  to-day  as  when 
Abraham  bargained  with  his  shekels  for  the  cave  of  Macphela.  We 
must  assume  that  the  experience  of  the  past  is  our  best  guide  for  the 
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future  and  in  the  light  of  that  experience  I  now  ask  what  are  the 
important  factors  which  enter  into  the  prospective  interest  rate  of  the 
future  so  far  as  it  is  of  immediate  concern  to  the  actuary  ?  My  review 
of  them  must  be  brief  and  imj^erfect.  We  seem  to  be  on  the  eve  of 
stupendous  changes  analogous  to  those  which  were  witnessed  during 
the  nineteenth  century.  Industrial  Europe  is  crowded  and  seeking 
exits  for  its  surplus  people  and  capital.  The  Far  East,  too,  with  its 
adoption  of  western  civilization  is  feeling  the  pressure  of  population 
and  the  need  of  capital  to  develop  its  resources.  The  United  States 
is  fast  changing  from  a  new  to  a  well  settled  country,  with  a 
prospective  population  of  from  two  to  three  hundred  millions  in  the 
near  future.  Canada,  too,  is  opening  up  her  great  agricultural 
territory  in  the  north-west,  and  in  Russia  the  fertile  plains  of  Siberia 
are  bidding  for  population.  Asia  Minor,  so  long  the  abandoned  home 
of  ancient  civilizations,  is  being  penetrated  by  railroads  and  the  valley 
of  Mesopotamia  may  again  be  the  granary  of  the  East.  Africa, 
impenetrable  for  ages,  the  land  of  mystery,  has  been  explored  and 
partitioned,  and  that  vast  continent  is  rapidly  being  peopled  by 
Europeans.  Australia  is  yet  only  fringed  with  settlers.  South 
America  has  been  but  imperfectly  explored  and  the  Great  Valley  of 
the  Amazon  is  unknown  territory.  Our  own  Alaska  is  only  begin- 
ning to  reveal  the  mineral  Avealth  which  she  possesses,  while  from  our 
Rocky  Mountain  region  westward  sti'etches  a  wide  belt  of  territorj^ 
whose  virgin  soil  has  never  been  reached  by  the  rain-falls  and  whose 
desert  character  is  just  beginning  to  be  reclaimed  by  irrigation. 

Such  is  an  imperfect  survey  of  the  world's  territory  that  promises 
for  more  than  a  century  to  come  to  be  a  steadily  increasing  absorber 
of  capital  for  its  exploitation  and  development.  Iia  fact,  outside  of 
Western  Europe  and  a  fringe  of  Eastern  and  Southern  Asia,  in  no 
extended  territory  has  the  increase  of  population  yet  threatened  to 
absorb  its  productive  capacity.  Now  let  us  turn  to  the  transformations 
that  are  impending  in  the  industrial  activities  of  the  people  themselves. 
We  are  living  in  an  age  of  machinery,  whose  prime  factors  are  coal 
and  iron.  They  have  seemed  to  be  figuratively  inexhaustible.  But 
if  the  end  of  both  is  not  actually  in  sight,  their  gradual  exhaustion 
points  to  a  no  very  distant  time  when  the  economic  cost  of  their  pro- 
duction will  turn  attention  to  substitutes  for  both.  Already  we  are 
witnessing  in  the  gradual  replacement  of  steam  power  by  electric 
energy  and  in  the  substitution  of  water  power  for  coal,  the  beginnings 
of  the  change.    We  are  gradually  turning  again  from  the  stored  energy 
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of  tlie  sun  back  to  his  current  activities  as  witnessed  in  the  winds  and 
the  rainfall  and  the  solar  heat.  Do  we  realize  what  these  changes  may 
ultimately  mean  in  the  redistribution  of  population  and  industry  ? 
When  power  can  be  taken  from  the  mountain  streams  and  the  cata- 
racts and  the  winds  and  transported  on  high  tension  wires  for  long 
distances  without  serious  waste,  great  centers  of  industry  may  not  be 
required  as  now,  and  the  local  towns  and  hamlets  may  again  begin  to 
perform  the  industrial  functions  which  they  exercised  a  hundred  years 
ago,  at  any  rate  those  centers  are  likely  to  shift  with  the  new 
conditions. 

Add  to  all  this  the  great  agricultural  chauges  which  are  begmning 
before  our  eyes.  Soil  exhaustion  is  compelling  the  gradual  abandonment 
of  agricultural  waste.  Nature  requires  ages  to  again  disintegrate  from 
the  rocks  the  soil  whose  valuable  constituents  we  waste  in  every  stream 
of  sewage  that  flows  to  the  sea.  The  nitrates  on  which  the  farmer 
depends  for  his  crop  must  be  ultimately  restored  by  the  very  lowest 
orders  of  organic  life.  The  pressure  of  increasing  population  is 
hastening  on  the  movement. 

Intensive  agriculture  and  the  conservation  of  organic  waste  is  even 
now  taking  the  place  of  the  old  style  method  of  farming  and  proper 
cultivation  of  the  land  is  among  the  latest  of  the  sciences.  Add  to  all 
these  things  the  wearing  out  and  the  substitutions  which  follow  the 
march  of  new  inventions.  The  discovery  of  the  cotton  gin  made 
cotton  a  staple  and  built  up  the  great  textile  factories  of  the  world. 
The  discovery  of  the  Bessemer  process  revolutionized  the  steel  industry 
and  all  that  was  involved  in  it.  Mineral  oil  eliminated  the  burning 
fluids  which  preceded  it  and  in  turn  is  being  hard  pressed  by  the  arc 
and  incandescent  light. 

In  the  commercial  development  of  aluminum  and  of  concrete  we 
are  finding  a  substitute  for  other  materials  as  well  as  wood.  Methods 
of  building  are  being  revolutionized  and  there  is  no  evidence  that  this 
march  of  invention  and  discovery  will  not  go  on  as  now. 

Remember  that  all  these  social  and  economic  changes  mean  not  only 
the  absorption  of  new  capital,  but  the  destruction  of  old.  Every 
important  improvement  of  machinery  means  the  abandonment  of  that 
which  it  replaces.  Every  new  invention  means  the  abandonment  of 
the  capital  invested  in  that  which  it  supersedes.  I  cannot  do  more 
than  sketch  a  few  of  the  outlines  of  the  strange  pictures  which  our 
industrial  world  must  present  when  coal  and  iron  shall  cease  to  be  the 
main  reliance  for  the  manufacturer,  the  trader  and  the  traveler,  and 
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when  the  crude  prairie  farmer  will  live  only  in  history,  and  when 
artificial  water  transportation  may  regain  a  part  at  least  of  its  ancient 
prestige.  We  seem  to  be  witnessing  the  beginnings  of  a  movement 
which  will  make  our  near  descendants  look  back  upon  our  own  day  as 
we  now  look  back  to  the  day  when  the  Clermont  made  its  historic  trip 
to  Albany. 

In  the  light  of  these  facts  and  of  those  attending  the  alternate  rise 
and  fall  of  the  interest  rate  for  more  than  a  thousand  years,  is  there 
not  strong  ground  for  the  argument  that  since  human  nature  does  not 
change  and  the  incentives  to  save  and  to  borrow  and  to  spend  remain 
the  same,  capital  will  continue  for  many  years  at  least  to  command 
the  market  price  which  attaches  to  an  era  of  expansion. 
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On   Annuity   Eeserves. 


I 


EMORY   MtCLINTOCK 


A  most  interesting  article  on  annuity  reserves  has  just  appeared 
(July,  1909)  in  the  Journal  of  the  Institute  of  Actuaries,  written  by 
H.  P.  J.  Oakley,  F.  I.  A.  The  members  of  this  Society  who  have 
access  to  the  Journal  are  numerous,  so  that  I  shall  mention  only  one 
or  two  points  which  seem  to  me  to  require  special  comment.  The 
article  is  a  long  one,  extending  to  sixty-two  pages  of  the  Journal. 

Mr.  Oakley,  for  example,  makes  use  of  a  hypothetical  ' '  model 
office"  for  annuities  devised  about  a  quarter  of  a  century  ago  by  Mr. 
Ryan,  which  is  of  course  always  available  for  making  valuations, 
assuming  the  circumstances  to  remain  the  same  in  respect  to  entrances 
and  exits.  He  gives  a  number  of  calculations  of  the  total  reserve 
which  would  be  held  in  the  "model  office"  by  different  standards, 
and  shows  why  the  tables  now  in  use — he  refers  only  to  British  tables 
— give  unsatisfactory  results,  excepting  only  the  latest  (O^""')  and 
0(«/))  select  tables  subdivided  by  policy  years,  beginning  respec- 
tively Avith  years  one  to  five,  the  later  years  having  the  same  "ulti- 
mate ' '  mortality  as  the  fifth  year.  No  single  mortality  table  is  given 
as  satisfactory,  the  table  of  1883  (British  Government)  being  out  of 
date  as  giving  too  high  a  death  rate  and  the  O"  tables  presenting  no 
single  standard  for  valuation,  for  males  or  for  females.  If  the  entrance 
table,  year  one,  were  taken  it  would  give  a  total  reserve  too  high  ;  if 
the  ultimate  table  were  taken  it  would  give  a  total  reserve  too  low. 
Reserves  are  worked  out  for  numerous  standards,  with  varying  results, 
but  in  default  of  any  best  single  table  for  the  "model  office,"  Mr. 
Oakley  has  devised  a  special  table  of  his  own,  which  he  describes  as 
follows  : 

"I  have  also  made  an  arbitrary  assumption  in  order  to  approximate 
to  the  reserve  obtained  by  valuing  the  business  of  less  than  five  years' 
duration  as  all  ''select,'  and  the  remainder  as  'non-select.'  This 
assumption  is  based  on  the  facts  that,  roughly,  one-third  of  the  con- 
tracts of  an  office  transacting  a  large  and  almost  stationary  business 
are  of  less  than  five  years'  duration,  and  that  practically  no  annuities 
are  purchased  at  ages  more  advanced  than  80.  It  will  be  found  that 
in  the  "model  office,"  40  per  cent,  of  the  annuities  from  age  50  to  79 
inclusive  equals  33.8  per  cent,  of  the  total  annuities  (t.  e.,  practically 
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one-third),  and  the  business  has  therefore  been  split  into  'select' 
and  '  non-select '  accordingly,  40  per  cent,  of  the  annuities  at  ages 
50  to  79  both  inclusive  being  regarded  as  'select,'  and  the  remaining 
60  per  cent,  of  the  annuities  at  these  ages,  with  the  total  annuities  at 
age  80  and  upwards,  as  '  non-select. '  The  reserves,  on  such  partly 
select  and  partly  non-select  basis,  in  the  case  both  of  Government 
Annuitants,  1883,  and  the  British  Offices'  Annuity  Tables,  1893,  have 
accordingly  been  added  to  the  table. ' ' 

Mr,  Oakley's  best  results  on  the  Sh  %  basis  are  given  below,  and  for 
comparison,  in  the  next  column,  the  reserves  for  the  same  ' '  model 
office,"  as  computed  according  to  the  tables  prepared  by  me  in  1899 
(^Transactions  A.  S.  A.,  vol.  vi,  p.  13),  and  since  adopted  as  the 
standard  for  annuity  valuations  by  the  State  of  New  York. 


Age  Period. 
50-59 
60-69 
70-79 
80-89 
90-98 


Males. 

Select  and  Non-select. 

173,075 

301,891 

190,524 

47,721 

3,227 


N.  Y.  Reserves. 

173,512 

301,458 

187,034 

47,306 

3,118 


716,436 

712,428 

Females. 

Age  Period. 

Select  and  Non-select. 

N.  Y.  Reserves. 

50-59 

343,941 

353,711 

60-69 

615,767 

627,135 

70-79 

386,582 

399,439 

80-89 

95,961 

104,014 

90-98 

6,430 

7,032 

1,448,681 


1,491,331 


The  coincidence  in  the  male  tables  is  almost  uncanny,  and  becomes 
more  so  when  we  reflect  that  Mr.  Oakley's  w'ork  at  ages  70-79  gives 
the  same  proportion  of  first-year  annuities  outstanding,  40%,  as  at 
ages  60-69,  this  being  quite  too  high,  and  therefore  gives  too  high  a 
figure  for  the  reserve.  The  female  table  given  by  Mr.  Oakley  does  not 
yield  so  high  a  reserve  as  the  New  York  standard,  the  female  excess 
being  approximately  proportionate  for  each  group  of  ages.  I  do  not 
hesitate  to  predict  that  a  new  British  offices  table  will  show,  whenever 
one  is  decided  upon,  a  notable  change  in  the  mortality  of  female 
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annuitants  in  a  direction  favorable  to  the  annuitants  ;  especially  if 
observation  is  made  separately  on  women  taking  annuities  within  the 
past  twenty-five  or  thirty  years.  Men  are  much  more  likely  to  take 
annuities  for  reasons  not  connected  with  their  own  tangible  prospect  of 
longevity  than  women,  and  I  make  no  such  prediction  concerning  them. 

But  of  both  sexes  I  would  repeat,  with  emphasis,  what  I  wrote  ten 
years  ago:  "The  hygienic  condition  of  every  country  is  better  than  it 
has  been,  and  people  generally  know  better  how  to  take  care  of  them- 
selves. Owing  to  the  great  progress  made  latterly  in  medicine  and 
surgery,  diseases  and  accidents  are  less  fatal.  It  is  therefore  really 
improbable  that  the  mortality  among  annuitants  during  the  greater 
part  of  the  nineteenth  century  will  repeat  itself  during  the  twentieth 
century."  Everything  goes  to  show  that  people  of  a  given  constitu- 
tion live  longer  than  those  of  the  same  constitution  formerly  did,  and 
the  increase  in  longevity  will  continue  ;  this  being  a  different  question 
from  another  which  is  likewise  important,  especially  to  actuaries, 
namely,  whether  there  are  not  more  people  than  there  used  to  be  who 
have  constitutions  weaker  than  the  former  average  constitution.  My 
impression,  taking  both  questions  into  the  account,  is  that  the  change 
which  is  gradually  taking  place  among  annuitants  is  likely  to  con- 
tinue, and  that  an  increased  longevity  is  to  be  looked  for,  especially 
in  women. 

One  thing  is  certain  from  Mr.  Hunter's  remarkable  results  in  1907 
(^Tr.  A.  S.  A.,  X,  113):  companies  cannot  expect  their  mortality 
among  American  annuitants  now  entering  to  be  as  high  on  the  average 
as  that  of  the  table  compiled  in  1893  from  previous  records  of  the 
British  ofiices,  and  they  must  accordingly  expect  to  make  good  their 
losses  from  their  interest  gains.  There  is  no  more  stringent  standard 
of  reserve  extant,  so  far  as  I  am  aware,  than  the  standard  of  mortality 
now  followed  by  most  of  the  companies  of  the  United  States,  that  of 
the  Insurance  Department  of  the  State  of  New  York.  Yet  changes 
must  come.  Close  attention  should  be  given  to  current  experience,  as 
to  the  need  of  a  change  in  the  standard  of  reserve.  I  fear  that  the 
existing  standard  at  S^%  is  even  now  insufficient  as  a  guide  for  the 
proper  reserves  that  should  be  held  on  the  lives  of  annuitants  in  the 
United  States  and  Canada.  It  is  needless  to  say,  though  it  may  as 
well  be  repeated,  that  tables  of  reserves  on  annuities  are  quite 
inadequate  for  the  computation  of  net  premiums,  regardless  of  any 
question  which  may  be  raised  regarding  annuitants'  mortality. 
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Valuation   by   Attained  Age. 


KOBERT   HENDERSON 


When  a  valuation  is  required  of  a  section  of  a  company's  business 
wliich  is  somewhat  too  extensive  for  a  seriatim  valuation  but  not 
sufficiently  extensive  to  render  profitable  a  classification  by  year  of 
issue,  kind  and  age  some  intermediate  classification  is  desirable. 
In  connection  with  this  classification  it  is  desirable  for  mortality 
experience  and  other  purposes,  to  retain  if  possible  the  classification 
by  age.  Thus,  other  things  being  equal,  a  method  of  classification 
for  valuation  which  depends  on  attained  ages  will  be  preferable. 
Such  a  method  was  proposed  and  demonstrated  for  single  life  cases, 
where  both  the  amount  insured  and  annual  premium  remain  unchanged 
over  a  considerable  interval,  by  Dr.  Karup,  but  the  extension  of  this 
method  to  return  premiums  and  other  cases  of  varying  insurances  has, 
so  far  as  I  know,  not  been  explained. 

It  is  the  object  of  this  paper  to  investigate  such  an  extension  and 
in  so  doing  to  call  attention  to  some  of  the  advantages  of  the  method. 
The  method  is  one  of  exact  valuation  and  depends  on  the  principle 
that  the  reserve  on  a  policy  can  be  expressed  in  terms  of  functions 
some  of  which  depend  only  on  the  age  attained,  the  others  being  con- 
stant for  a  given  policy,  over  considerable  periods. 

Let  us  take  up  first  the  general  case  which  covers  most  of  the  cases 
where  the  sum  insured  and  the  premium  remain  constant.  This  may 
be  expressed  as  a  limited  payment  partial  Endowment.  Suppose  that 
the  net  premium  tt  is  payable  for  m  years  "and  that  the  Endowment 
period  is  n  years,  the  amount  payable  in  case  of  death  being  a  and  in 
case  of  survival  b.  Then  where  the  age  at  issue  is  x  the  reseiTe  at 
the  end  of  t  years  t  <<  m  would  be 

Mx  +  i  —  Mx  +  n     I      iJ^x  +  n  ^x  +  t ^x  +  m 

JJx  +  l  -i^x  +  t  J-'x  +  t 

^^aAx  +  i  —  7r(l +  «.,  +  /) 

irNx  +  m-\-  bDx  +  n C'MxJrn  Dw 


+ 


D,„  ■  D 


z+t 
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So  that  if  we  select  some  arbitrary  age  iv  and  denote  — ~  hy  E  <. 
and  also,  for  each  policy,  ^^^  +  >>»  +  ^'i).  +  n-aJ4  +  ,  ^^  ^^  ^^  ^^^^ 

H^  +  t  =  aA^  +  t  —  '^(l  +  a^  +  i)  +  OE^  +  t 

Similarly  denoting  the  mean  reserve  at  attained  age  x-}-t-\-X  by 
Ja:  +  <  4- 1^  we  have 

J^-L.t  +  y,  =  aA^  +  t  +  %  —  -T(h  +  a^  +  t  +  yj  +  OE^  +  i^i^^ 

But  we  have 

^  _  a(M^  —  M,  +  n)  +  hD,  +  r, 
iVx  — iV^  +  „, 
or,  Tr{N^  —  N^  +  m)  =  a.{M^  —  M.j^^)  +  hD,.  +  ^ 

or  TriV;  +  ,„  +  hDx  +  „  —  aMx  +  „  =  ttN^  —  aM 


\ 


so  that  for  this  case 


N 


The  equation  in  this  form  may  also  be  deduced  from  the  retrospec- 
tive valuation  formula,  for  we  have 

■O.x  +  t.—  TT j^ — a f^ 

=  a^^  +  i  — 7r(l  H-a^  +  0  +■ — r, " 

■i^x+t 

=  a^^  +  <  — 7r(l  +  a^  +  0  +^ J)  •  ^x  +  t 

Where  t  >  m  we  have 

TT  -^^r  +  I ^^x  +  n     I     T  Dx  +  n 

Sx  +  t^a- — ^yr —  +  b 


Dx  +  t  Dx  +  t 


hD^  +  n  —  aM^  +  n       -D„ 


D,..  '  D 


x  +  t 


The  constant  in  this  case  is  different  and  the  net  premium  has  dis- 
appeared but  the  general  form  is  the  same. 

It  will  be  seen  that  by  properly  selecting  the  values  of  a,  b,  m  and 
n  the  general  case  above  treated  may  be  made  to  cover  Ordinary  and 
Limited  Payment  Whole  Life,  Term,  Endowment  Assurance  and 
Pure  Endowment  policies. 

It  may,  in  fact,  be  applied  to  any  case  where  the  amount  insured  is 
constant  over  a  specified  period  by  taking  for  b  the  reserve  and  for 
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z-}-  n  the  attained  age  at  the  end  of  that  period.     This  may  be  other- 
wise arrived  at  as  follows  : 

Let      jff  =  the  terminal  reserve  at  age  y 

I  =  the  initial  reserve  at  age  y  =  H  -|-  tt 
Jy  +  y^  =  the  mean  reserve  at  age  ^  +  ^  =  |(/  -^Hy  +  i) 
a  =  sum  insured 
TT  =  net  premium 

Then,  where  y  and  z  are  any  two  attained  ages,  included  in  the 
period  for  which  a  and  tt  remain  unchanged,  we  have 

or  DH^  -  aJ/  +  ^N  =  DH^  -  aM^  -VnN^  =  d.  D^,  say 

or  H=aA^-^(l  +  a^)+e.E^ 

I,  =  aA-7ra,  +  e.E^ 

'^y  +  y2  =  ^-^y  +  y2~ "^Ci  +  «y  +  j^)  -f  ^  •  -^y  +  K 

Accordingly  for  a  group  of  such  policies  at  the  same  attained  age 
2/  +  ^  we  have 

^Jy  +  %  =  ^«  •  ^2/  +  >^  —  t^r  -  (i  +  (^y  +  %)  -}-S^-  Ey  +  i/^ 

It  is  thus  seen  that  for  this  purpose  an  extended  movement  of 
insurance  is  required  which  takes  account  for  each  attained  age  not 
only  of  the  sums  insui*ed  but  also  of  the  current  net  premiums  and 
of  the  policy  constants  denoted  by  6.  It  will  also  be  seen  that  in 
general  where  a  change  occurs  in  either  a  or  tt  a  corresponding 
change  must  be  made  in  6,  but  not  otherwise.  This  would  appear  to 
require  an  annual  change  in  the  factors,  for  all  policies  involving 
increasing  or  decreasing  insurance,  which  would  be  at  least  as 
laborious  as  a  seriatim  valuation.  Let  us  therefore  see  if  this  annual 
adjustment  can  be  avoided  by  a  suitable  change  in  the  formula. 

Suppose  that  the  sum  insured  at  age  y  to  y  -\-l  instead  of  remain- 
ing constant  at  a  increases  by  b  for  each  year  of  age  so  that  for  a 
given  policy  it  may  be  denoted  by  a  +  b  (y  —  v).  Then  we  have  as 
before 

D  w={a  +  b(y  —  V  —  l)}3Iy  +  bEy  —  {a  ^  b(z—v--l)}M, 

'  —  bR,-  TriNy-N,)  +  D,.E, 
or DyEy  — {a  -^b(y  —  v-  l)}My-bRy  +  irNy 

=  D,H,  —  {a-{-  b(z  —  V  —  1)} M,—  bR,  +  ttN  =  ODu;  say 
or      Hy=^{a+b(y  — v  —  1)} Ay -^b(IA)y  — 77(1  + ay) -^BEy 


=  aAy+b{(y-v-  l)Ay  +  (IA)y}~  7r(l  +  %)  +  OEy 
Iy  =  aAy+b{(y-v  —  l)Ay-\-iIA')y}  —  '7ray  +  dEy 
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—  7r(l  +  Oy+i)  +  OEy  +  i 

—  t(^  +  S  +  >^)  +  ^^y  +  X 
tJy  +  %  =  ta-Ay  +  y^-\-tb{(y  —  v)Ay  +  y^-\-  (IA)y  +  y^  — ^A^} 

-^^^^(^y  +  yJ  +  XO.Ey  +  y^ 
=  {ta-htKy-v)}Ay  +  ^y^-^)tK^A{y  +  y^-:^Ay} 

—  S^rCi  +  %  +  y.)  +  tOEy  +  y^ 

In  applying  this  formula  it  is  essential  only  that  for  all  policies  at 
a  given  attained  age  y  in  any  given  year,  the  value  of  v  should  be  the 
same.  We  have  accordingly  the  choice  of  several  courses.  "We  may 
if  desired,  adopt  an  arbitrary  value  of  v  the  same  for  all  policies,  and 
prepare  a  table,  of  the  values  of -[(t/  —  t;)^y-|-i^ +  (/J.)j,  +  i^  —  4^y} 
for  all  values  of  y,  which  could  be  used  for  any  valuation. 

For  any  value,  however,  which  may  be  selected  for  v  the  values  of 
this  function  at  some  ages  and  the  corresponding  values  of  a  for  some 
policies  are  likely  to  become  unwieldy  and  it  will  in  most  cases  be 
preferable  to  assume  for  v  in  each  case  the  age  attained  in  an  arbitrary 
calendar  year  so  that  for  a  given  valuation  year  y  —  v  will  be  con- 
stant for  all  policies  and  it  will  be  easy  either  to  prepare  each  year  in 
advance  a  table  for  all  ages  of  [{y  —  v)Ay  +  y^-\-{IA)y  +  y^ — 2  ^y)} 
or  to  compute  for  each  age,  from  '%a  and  S6,  the  value  of 
%a  -\-^h{y  —  v^)  the  former  course  being  probably  on  the  whole  prefer- 
able. If  this  course  is  adopted  the  values  of  a  and  v  should  be  re- 
adjusted every  ten  years  in  order  to  prevent  the  factors  becoming 
unwieldy. 

We  thus  see  that  for  valuation  purposes  the  increasing  insurance 
involves  merely  an  additional  item  in  the  extended  movement  of 
insurance  account.  Similarly  a  uniformly  increasing  or  decreasing 
net  premium  can  be  taken  care  of  by  a  further  item,  but  this  case- 
does  not  frequently  arise  in  practice  in  this  country. 

Where  the  rate  of  increase  or  decrease  of  the  amount  insured  is  not 
uniform,  as  in  cases  where  the  amount  payable  in  case  of  death 
includes  the  return  of  the  premiums  with  compound  interest,  an 
approximately  correct  valuation  can  be  obtained  by  substituting  for 
the  varying  scale,  an  approximately  equivalent  uniformly  increasmg: 
or  decreasing  scale.  With  this  adjustment  the  method  will  cover 
practically  every  single  life  case  arising   in  practice  except  that  of 

2 
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yearly  renewable  term  policies,  and  these  can  be  easily  covered  by  a 
separate  classification  by  attained  ages.  This  separate  classification 
can  in  practice  be  taken  care  of  by  an  additional  item  in  the  insurance 
account. 

We  thus  see  that  for  valuation  purposes  an  account  is  required, 
subdivided  as  to  valuation  basis  and  attained  age,  of  the  following 
items  : 

1.  Amount  insured  (adjusted  to  arbitrary  date). 

2.  Annual  increase  in  amount. 

3.  Net  premium. 

4.  Policy  constant. 

5.  Amount  on  Yearly  Renewable  Term  plan. 

For  balancing  purposes  it  will  also  be  desirable  to  keep  an  account 
of  the  number  of  policies  in  each  class  and  of  the  nominal  face 
amount  where  that  amount  is  not  identical  with  the  current  amount 
insured. 

In  practical  working  this  plan  of  valuation  would  have  a  close 
resemblance  to  that  proposed  by  Dr.  Bohlman,  the  policy  constant 
being  substituted  for  the  reserve  of  the  preceding  year.  In  Dr. 
Bohlman' s  method,  however,  in  addition  to  the  slight  error  intro- 
duced by  the  approximate  accumulation  formula  used,  any  clerical 
error  in  one  year's  calculations  will  be  carried  on  and  increased  in 
following  years,  whereas,  in  this  method  the  valuation  is  exact,  except 
in  so  far  as  approximations  may  be  used  in  connection  with  irregularly 
increasing  insurances,  and  a  clerical  error  made  in  computing  the 
reserve  will  not  be  carried  forward. 

For  the  convenience  of  those  who  may  desire  to  try  this  method  of 
valuation,  tables  are  appended  giving  the  valuation  factors  and  the 
policy  constants  for  the  more  common  forms,  on  the  basis  of  the 
Actuaries'  Table  with  4%  interest  and  of  the  American  Experience 
Table  with  3%  and  31%  interest. 

I  desire  to  acknowledge  my  indebtedness  to  Mr.  H.  W.  Robertson 
for  his  assistance  in  the  preparation  of  these  tables,  which  were  com- 
puted largely  under  his  supervision. 

Those  who  desire  a  more  detailed  explanation  of  the  application  of 
this  method  to  the  ordinary  forms  of  policy,  should  consult  a  paper 
by  Mr.  Bell  in  volume  39  of  the  Journal  of  the  Institute  of  Actuaries. 
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I 


* 

+  X2     ^    \ 

^.  ^  D. 

+ir 

j^.£xui:ji:3. 

ge. 

Amer.  3%  Amer.  3i  % 

Act.  4% 

Age. 

Amer.  3% 

Amer.  3^% 

Act.  4% 

20 

0.47572 

0.43287 

0.39404 

55 

1.93141 

2.08209 

2,30213 

21 

.49386 

.45156 

.41283 

56 

2.02839 

2.19726 

2.44912 

22 

.51272 

.47108 

.43255 

57 

2.1.3325 

2.32206 

2.60952 

23 

.53232 

.49147 

.45326 

58 

2.24703 

2.45779 

2.78509 

24 

.55270 

.51276 

.47501 

59 

2.37100 

2.60598 

2.97793 

25 

.57390 

.53501 

.49785 

60 

2.50664 

2.76845 

3.19063 

26 

.59594 

.55825 

.52185 

61 

2.65571 

2.94734 

3.42623 

27 

.61887 

.58255 

.54708 

62 

2.82034 

3.14524 

3.68836 

28 

.64273 

.60794 

.57359 

63 

3.00303 

3.36525 

3.98135 

29 

.66755 

.63449 

.60147 

64 

3.20683 

3.61109 

4.31040 

30 

.69340 

.66225 

.63080 

65 

3.43550 

3.88738 

4.6S190 

31 

.72030 

.69129 

.66166 

66 

3.69364 

4.19978 

5.10356 

32 

.74831 

.72166 

.69414 

67 

3.98686 

4.55521 

5.58490 

33 

.77750 

.75344 

.72834 

68 

4.32221 

4.96237 

6.13758 

34 

.80791 

.78672 

.76436 

69 

4.70842 

5.43206 

6.77590 

35 

.83961 

.82155 

.80231 

70 

5.15648 

5.97790 

7.51785 

36 

.87267 

.85805 

.84231 

71 

5.68022 

6.61709 

8.38623 

37 

-.90717 

.89029 

.88448 

72 

6.29682 

7.37106 

9.41001 

38 

.94318 

.93639 

.92896 

73 

7.02783 

8.26678 

10.62624 

39 

.98079 

.97846 

.97590 

74 

7.90083 

9.33887 

12.08306 

40 

1.02010 

1.02262 

1.02545 

75 

8.95189 

10.63273 

13.84365 

41 

1.06121 

1.06900 

1.07777 

76 

10.22918 

12.20897 

15.99093 

42 

1.10423 

1.11774 

1.13307 

77 

11.79861 

14.15065 

18.63678 

43 

1.14930 

1.16900 

1.19159 

78 

13.75241 

16.57417 

21.93385 

44 

1.19655 

1.22297 

1.25365 

79 

16.22089 

19.64436 

26.09030 

45 

1.24615 

1.27986 

1.31958 

80 

19.39777 

23.60622 

31.39507 

46 

1.29830 

1.33988 

1.38978 

81 

23.56786 

28.82083 

38.25440 

47 

1.35320 

1.40332 

1.46468 

82 

29.15254 

35.82414 

47.24732 

48 

1.41109 

1.47046 

1.54474 

83 

36.79655 

45.43813 

59.22208 

49 

1.47229 

1.54109 

1.63045 

84 

47.54039 

58.99180 

75.44687 

50 

1.53713 

1.61740 

1.72238 

85 

63.20270 

78.81046 

97.88712 

51 

1.60600 

1.69807 

1.82120 

86 

87.16340 

109.22102 

129.69181 

52 

1.67933 

1.78423 

1.92767 

87 

126.08442 

158.76813 

176.06168 

53 

1.75760 

1.87646 

2.04264 

88  ' 

193.75680 

245.18538 

246.02034 

54 

1.84141 

1.97547 

2.16708 

89 

320.68857 

407.81461 

356.05799 
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— i+i-  -f  ■     "^^  \  FOR  Various  Valuation  Bases. 

Age.      Amer.  3%     Amer.  3^%     Act.  4%  Age.     Amer.  3%  Amer.  3^%     Act.  4% 


20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
61 
52 
53 
54 


10.39208 
10.44624 
10.49802 
10.54720 
10.59352 
10.63673 
10.67660 
10.71291 
10.74536 
10.77369 
10.79764 
10.81686 
10.83106 
10.83998 
10.84332 
10.84066 
10.83172 
10.81619 
10.79376 
10.76410 
10.72688 
10.68174 
10.62832 
10.56630 
10.49542 
10.41542 
10.32610 
10.22737 
10.11907 
10.00133 
9.87429 
9.73803 
9.59264 
9.43826 
9.27510 


8.42645 
8.49454 
8.56136 
8.62666 
8.69022 
8.75183 
8.81125 
8.86828 
8.92265 
8.97409 
9.02233 
9.06707 
9.10797 
9.14480 
9.17727 
9.20490 
9.22740 
9.24447 
9.25576 
9.26092 
9.25957 
9.25128 
9.23567 
9.21240 
9.18112 
9.14150 
9.09327 
9.03618 
8.97006 
8.89489 
8.81007 
8.71737 
8.61505 
8.50365 
8.38329 


6.98250 

7.05277 
7.12209 
7.19032 
7.25731 
7.32283 
7.38672 
7.44877 
7.50879 
7.56657 
7.62186 
7.67443 
7.72403 
7.77037 
7.81313 
7.85198 
7.88659 
7.91654 
7.94143 
7.96085 
7.97428 
7.98124 
7.98128 
7.97422 
7.96003 
7.93875 
7.91049 
7.87531 
7.83307 
7.78364 
7.72093 
7.66289 
7.59150 
7.51277 
7.42667 


55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 


9.10344 
8.92354 
8.73573 
8.54035 
8.33783 
8.12868 
7.91343 
7.69267 
7.46694 
7.23687 
7.00326 
6.76691 
6.52857 
6.28913 
6.04943 
5.81029 
5.57240 
5.33602 
5.10092 
4.86658 
4.63243 
4.39791 
4.16282 
3.92730 
3.69160 
3.45693 
3.22433 
2.99320 
2.76196 
2.52886 
2.29452 
2.06239 
1.83747 
1.62296 
1.41655 


8.25414 
8.11635 
7.97017 
7.81580 
7.65359 
7.48394 
7.30727 
7.12410 
6.93490 
6.74021 
6.54074 
6.33725 
6.13045 
5.92118 
5.71023 
5.49842 
5.28646 
5.07463 
4.86277 
4.65041 
4.43705 
4.22220 
4.00562 
3.78750 
3.56809 
3.34858 
3.13001 
2.91184 
2.69255 
2.47043 
2.24608 
2.02287 
1.80574 
1.59792 
1.39726 


7.33318 
7.23243 
7.12434 
7.00892 
6.88634 
6.75702 
6.62138 
6.47986 
6.33286 
6.18084 
6.02434 
5.86387 
5.69996 
5.53316 
5.36377 
5.19221 
5.01896 
4.84450 
4.66918 
4.49346 
4.31777 
4.14237 
3.96768 
3.79424 
3.62232 
3.45196 
3.28292 
3.11452 
2.94603 
2.77657 
2.60556 
2.43294 
2.25865 
2.08315 
1.90784 
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45.4589 
43.0918 


Value  of  -^  for  Various  Valuation  Bases. 
-D40 

Age                Amer.  3%  Amer.  3J%  Act.  4%; 

20  49  2070  49.9001  50.5373 

21  A7  nfiiQ  47.5401  47.9391 
22 
23 

24  410992  41.0302  40.8327 

25  39.2552  39.0377  38.6769 

26  37.4793  37.1280  36.6199 

27  35.7690  35.2977  34.6574 

28  34.1221  33.5438  32.7853 

29  32.5362  31.8630  30.9996 

30  31.0092  30.2525  29.2965 

31  29.5391  28.7094  27.6725 

32  28.1238  27.2311  26.1241 

33  26.7615  25.8149  24.6480 

34  25.4502  24.4584  23.2412 

35  24.1882  23.1592  21.9005 

36  22.9737  21.9150  20.6230 

37  21.8052  20.7236  19.4062 

18.2472 
17.1436 


Imer.  3% 

Amer.  3J% 

49.2070 

49.9001 

47.0649 

47.5401 

45.0014 

45.2777 

43.0137 

43.1090 

41.0992 

41.0302 

39.2552 

39.0377 

37.4793 

37.1280 

35.7690 

35.2977 

34.1221 

33.5438 

32.5362 

31.8630 

31.0092 

30.2525 

29.5391 

28.7094 

28.1238 

27.2311 

26.7615 

25.8149 

25.4502 

24.4584 

24.1882 

23.1592 

22.9737 

21.9150 

21.8052 

20.7236 

20.6811 

19.5830 

19.5997 

18.4911 

18.5597 

17.4461 

17.5597 

16.4461 

16.5984 

15.4894 

15.6744 

14.5743 

14.7864 

13.6992 

13.9335 

12.8625 

13.1143 

12.0630 

12.3279 

11.2990 

11.5732 

10.5695 

10.8492 

9.8731 

10.1552 

9.2086 

9.4902 

8.5751 

8.8534 

7.9714 

8.2442 

7.3965 

7.6619 

6.8497 

7.1057 

6.3300 

6.5752 

5,8366 

6.0696 

5.3688 

5.5885 

4.9257 

5.1315 

4.5068 

4.6979 

4.1113 

4.2873 

3.7386 

3.8993 

3.3882 

3.5335 

3.0594 

3.1895 

2.7516 

2.8669 

2.4644 

38 
39 

40  18.5597  17.4461  16.0929 

41  17.5597  16.4461  15.0929 

42  16.5984  15.4894  14.1414 

43  •  15.6744  14.5743  13.2361 

44  14.7864  13.6992  12.3751 

45  13.9335  12.8625  11.5566 

46  13.1143  12.0630  10.7788 

47  12.3279  11.2990  10.0400 

48  11.5732  10.5695  9.3387 

49  10.8492  9.8731  8.6735 

50  10.1552  9.2086  8.0430 

51  9.4902  8.5751  7.4459 

52  8.8534  7.9714  6.8810 

53  8.2442  7.3965  6.3469 

54  7.6619  6.8497  5.8426 

55  7.1057  6.3300  5.3669 

56  6.5752  5,8366  4.9189 

57  6.0696  5.3688  4.4974 

58  5.5885  4.9257  4.1014 

59  5.1315  4.5068  3.7302 

60  4.6979  4.1113  3.3826 

61  4.2873  3.7386  3.0578 

62  3.8993  3.3882  2.7550 

63  3.5335  3.0594  2.4733 

64  3.1895  2.7516  2.2119 

65  2.8669  2.4644  1.9702 


152  VALUATION    BY   ATTAINED  AGE. 


N 

VAIiUES  OF   d  =  -j~  (tt^  —  P^)    1000   FOR  LIMITED  PAYMENT   LlFE  POLICIES. 

American  Experience  Table.  3%  Interest. 

Age.  5  Pt.  10  Pt.  15  Pt.  20  Pt.  25  Pt.  30  Pt. 


20 

2796.43 

1208.03 

685.45 

429.09 

279.99 

184.53 

21 

2708.11 

1167.21 

660..32 

412.29 

267.80 

175.08 

22 

2622.68 

1128.19 

636.32 

395.56 

255.61 

165.61 

23 

25.39.53 

1089.54 

612.95 

379.38 

243.46 

157.00 

24 

24,58.14 

1052.14 

589.77 

363.73 

232.21 

148.37 

25 

2378.87 

1015.53 

567.63 

348.19 

220.61 

140.14 

26 

2301.23 

979.71 

545.32 

332.82 

209.88 

131.55 

27 

2225.90 

945.02 

524.02 

318.34 

199.23 

123.76 

28 

2152.42 

911.06 

502.96 

304.03 

188.70 

116.02 

29 

2080.36 

877.50 

482.51 

289.57 

178.62 

108.67 

30 

2010.64 

845.31 

462.66 

276.29 

168.69 

101.40 

31 

1941.61 

813.21 

443.09 

262.60 

158.92 

94.23 

32 

1874.45 

782.12 

423.83 

249.46 

149.62 

87.47 

33 

1809.08 

752.00 

405.44 

236.84 

140.50 

81.09 

34 

1744.61 

722.02 

387.10 

224.22 

131.58 

74.57 

35 

1681.56 

692.99 

369.11 

212.13 

122.88 

68.69 

36 

1619.65 

664.17 

351.50 

200.10 

114.64 

62.72 

37 

1559.07 

636.06 

334.27 

188.61 

106.63 

57.13 

38 

1499.59 

608.64 

317.45 

177.44 

98.65 

51.91 

39 

1441.17 

581.72 

301.25 

166.40 

91.14 

47.04 

40 

1383.81 

555.12 

285.08 

155.72 

83.89 

42.13 

41 

1327.34 

529.07 

269.37 

145.39 

76.91 

37.75 

42 

1271.94 

503.76 

254.12 

135.28 

70.38 

33.53 

43 

1217.27 

478.70 

239.03 

125.55 

63.95 

29.47 

44 

1163.69 

454.24 

224.46 

116.22 

57.81 

25.88 

45 

1110.92 

430.13 

210.26 

107.01 

52.11 

22.57 

46 

1059.11 

406.67 

196.45 

98.36 

46.69 

47 

1008.30 

383.77 

183.07 

89.99 

41.55 

48 

958.03 

361.20 

170.01 

81.94 

36.29 

49 

908.73 

339.25 

157.42 

74.21 

32.22 

60 

860.35 

317.86 

145.22 

66.92 

28.03 

51 

812.74 

296.85 

133.43 

60.07 

52 

766.00 

276.58 

122.18 

53.56 

63 

720.21 

256.72 

111.30 

47.40 

64 

675.32 

237.52 

100.91 

'41.68 

55 

631., 34 

218.86 

91.02 

36.38 

56 

588.48 

200.87 

81.60 

31.43 

57 

546.69 

183.61 

72.71 

26.89 

58 

506.09 

.166.98 

64.38 

22.80 

59 

466.71 

151.12 

56.60 

19.09 

60 

428.59 

136.00 

49.33 

15.74 

61 

391.90 

121.72 

42.66 

12.78 

62 

356.59 

108.21 

36.54 

10.18 

63 

322.86 

95.58 

30.92 

7.95 

64 

290.72 

83.76 

25.87 

6.06 

65 

260.29 

72.85 

21.33 

4.47 
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N 
Value  of  e=~-  {v^  —  PJIOOO  for  Limited  Payment  Life  Policies. 


American  Experience  Table. 

3^%  Interest. 

^ge. 

5Pt. 

10  Pt. 

15  Pt. 

20  Pt. 

25  Pt. 

30  Pt. 

20 

2416.66 

1035.43 

•582.33 

361.28 

233.53 

152.20 

21 

2334.69 

998.34 

560.02 

346.57 

222.96 

144.05 

22 

2255.28 

962.15 

538.35 

331.43 

211.90 

136.29 

23 

2177.44 

926.84 

516.88 

316.85 

201.75 

128.46 

24 

2102.80 

892.82 

496.06 

303.21 

191.61 

121.04 

25 

2030.35 

860.00 

476.65 

290.05 

182.31 

114.38 

26 

1959.99 

827.95 

457.05 

276.60 

172.65 

107.30 

27 

1891.25 

796.67 

438.04 

263.67 

163.43 

100.25 

28 

1825.12 

766.48 

419.97 

251.58 

154.64 

94.26 

29 

1760.75 

736.99 

402.11 

239.29 

145.93 

87.94 

30 

1697.77 

708.51 

384.81 

227.50 

137.65 

81.68 

31 

1636.72 

680.41 

367.77 

216.18 

129.48 

75.79 

32 

1577.50 

653.55 

351.28 

205.05 

121.72 

70.26 

33 

1519.47 

627.04 

335.34 

194.13 

114.10 

65.05 

34 

1463.10 

601.19 

319.67 

183.68 

106.64 

59.92 

35 

1407.85 

575.97 

304.31 

173.46 

99.35 

54.89 

36 

1353.91 

551.16 

289.28 

163.49 

92.48 

50.19 

37 

1301.65 

527.42 

275.00 

153.77 

86.06 

45.80 

38 

1250.18 

503.87 

260.85 

144.33 

79.51 

41.32 

39 

1199.89 

480.77 

246.86 

135.17 

73.41 

37.35 

40 

1150.74 

458.48 

233.60 

126.48 

67.52 

33.50 

41 

1102.38 

436.32 

220.38 

117.75 

61.67 

29.77 

42 

1055.29 

414.96 

207.71 

109.66 

56.38 

26.49 

43 

1008.83 

393.94 

195.15 

101.58 

51.16 

23.32 

44 

963.33 

373.30 

183.02 

93.84 

46.17 

20.27 

45 

918.90 

353.33 

171.20 

86.44 

41.55 

17.62 

46 

875.17 

333.78 

159.96 

79.25 

37.15 

47 

832.28 

314.56 

148.81 

72.43 

32.99 

48 

790.28 

295.95 

138.14 

65.95 

29.17 

49 

748.97 

277.63 

127.76 

59.73 

25.57 

50 

708.42 

259.77 

117.69 

53.69 

22.19 

51 

668.60 

242.50 

108.05 

48.11 

52 

629.74 

225.67 

98.85 

42.89 

53 

591.50 

209.32 

89.94 

37.87 

54 

554.07 

193.37 

81.37 

33.22 

55 

517.60 

178.06 

73.30 

28.93 

56 

482.04 

163.31 

65.72 

25.04 

57 

447.33 

149.04 

58.47 

21.37 

58 

413.71 

135.41 

51.72 

18.08 

59 

381.05 

122.36 

45.34 

15.05 

60 

349.58 

110.02 

39.47 

12.42 

61 

319.28 

98.33 

34.10 

10.06 

62 

290.20 

87.31 

29.14 

8.03 

63 

262.37 

76.97 

24.63 

6.24 

64 

235.95 

67.39 

20.55 

4.73 

65 

210.93 

58.50 

16.93 

3.50 
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VALUATION   BY   ATTAINED   AGE. 


Value  of  ^=  {irz  —  Px)  1000  fob  Limited  Payment  Life  Policies. 

i>40 


Actuaries'  Table. 

4% 

Interest. 

ge 

5Pt. 

10  Pt. 

15  Pt. 

20  Pt. 

20 

2134.19 

902.60 

500.82 

305.75 

21 

2058.50 

869.14 

480.35 

292.43 

22 

1985.19 

835.99 

460.95 

279.57 

23 

1914.14 

804.52 

442.12 

266.74 

24 

1845.23 

773.37 

423.84 

254.80 

25 

1778.36 

743.37 

405.72 

242.89 

26 

1713.45 

714.45 

388.54 

231.07 

27 

1650.39 

685.87 

371.53 

219.73 

28 

1589.43 

658.33 

355.06 

208.84 

29 

1529.83 

631.77 

339.45 

198.40 

30 

1472.44 

606.14 

324.02 

188.08 

31 

1416.28 

580.85 

308.83 

178.21 

32 

1361.33 

556.18 

294.16 

168.50 

33 

1308.07 

532.15 

279.75 

158.98 

34 

1256.19 

508.75 

265.88 

149.91 

35 

1205.62 

485.97 

252.51 

141.26 

36 

1156.33 

464.02 

239.43 

132.81 

37 

1108.29 

442.27 

226.66 

124.39 

38 

1061.26 

421.15 

214.22 

116.42 

39 

1015.42  ' 

400.82 

202.29 

108.86 

40 

970.72 

380.60 

190.70 

101.39 

41 

927.01 

361.32 

179.30 

94.18 

42 

884.69 

342.50 

168.57 

87.54 

43 

843.27 

324.28 

158.04 

80.87 

44 

802.77 

306.41 

147.88 

74.62 

45 

763.08 

289.03 

137.87 

68.42 

46 

724.44 

272.16 

128.38 

62.73 

47 

686.33 

255.62 

119.07 

57.13 

48 

649.13 

239.63 

110.20 

51.83 

49 

612.70 

223.95 

101.65 

46.84 

50 

577.00 

208.80 

93.30 

42.15 

61 

542.28 

194.11 

85.40 

37.68 

52 

508.37 

179.94 

77.82 

33.51 

53 

475.26 

166.10 

70.58 

29.58 

64 

443.04 

152.90 

"      63.74 

25.94 

55 

411.86 

140.13 

57.21 

22.59 

56 

381.71 

127.99 

51.16 

19.53 

57 

352.51 

116.35 

45.42 

16.73 

58 

324.42 

105.32 

40.07 

14.19 

59 

297.41 

94.86 

35.18 

11.94 

60 

271.56 

84.97 

30.58 

9.91 

61 

246.92 

75.74 

26.42 

8.16 

62 

223.49 

67.08 

22.62 

6.61 

63 

201.25 

59.04 

19.19 

5.27 

64 

180.27 

51.58 

16.10 

4.14 

65 

160.59 

44.74 

13.36 

3.19 
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N 
Value  of  ^=— -^  (ir^  —  Pj)1000  fok  Endowment  Policies. 


Amekican  Experience  Table. 

3% 

Intebest. 

Age, 

E.  10. 

E.  15. 

E.  20. 

E.  25. 

E.  30. 

E.  20-10  Pts. 

20 

;3650.18 

2071.12 

1297.10 

846.36 

557.02 

2669.97 

21 

3478.10 

1967.78 

1227.92 

797.28 

521.01 

2541.03 

22 

3312.10 

1868.46 

1161.49 

750.17 

486.92 

2417.03 

23 

3152.47 

1773.02 

1097.71 

704.56 

453.79 

2297.79 

24 

2999.01 

1680.96 

1036.11 

661.29 

422.50 

2183.19 

25 

2851.11 

1592.58 

977.06 

619.84 

392.55 

2072.67 

26 

2708.63 

1507.79 

920.49 

579.80 

363.92 

1966.91 

27 

2571.79 

1426.11 

866.33 

541.90 

336.59 

1864.64 

28 

2440.07 

1347.48 

813.81 

505.35 

310.51 

1766.84 

29 

2313.65 

1272.17 

763.95 

470.47 

285.99 

1672.36 

30 

2191.73 

1199.75 

716.00 

436.92 

262.65 

1582.09 

31 

2074.53 

1130.17 

669.95 

405.28 

240.15 

1494.97 

32 

1961.92 

1063.36 

626.04 

374.89 

219.37 

1411.53 

33 

1853.77 

999.27 

583.94 

346.03 

199.37 

1331.38 

34 

1749.96 

937.84 

543.62 

318.64 

180.95 

1254.69 

35 

1650.12 

878.76 

505.29 

292.68 

163.27 

1181.11 

36 

1554.40 

822.46 

468.43 

268.10 

146.80 

1110..55 

37 

1462.26 

768.42 

433.71 

244.87 

131.49 

1042.94 

38 

1374.05 

716.81 

400.39 

222.94 

117.26 

978.22 

39 

1289.46 

667.57 

368.87 

202.07 

104.07 

916.48 

40 

1208.24 

620.45 

338.90 

182.63 

91.68 

857.27 

41 

1130.67 

575.43 

310.63 

164.53 

80.42 

800.90 

42 

1056.32 

532.64 

283.67 

147.39 

70.21 

747.09 

43 

985.29 

492.02 

258.47 

131.66 

60.66 

695.79 

44 

917.35 

453.35 

234.66 

116.81 

52.20 

646.91 

45 

852.59 

416.75 

212.21 

103.25 

44.45 

600.53 

46 

790.79 

382.02 

191.21 

90.75 

37.64 

556.57 

47 

731.91 

349.13 

171.60 

79.15 

31.44 

514.81 

48 

675.99 

318.15 

153..34 

68.74 

26.04 

475.20 

49 

622.85 

289.02 

136.37 

59.13 

21.26 

437.77 

50 

572.45 

261.60 

120.64 

50.57 

17.16 

402.35 

51 

524.71 

235.83 

106.20 

42.80 

368.98 

52 

479.50 

211.77 

92.87 

35.94 

337.49 

53 

436.86 

189.37 

80.71 

29.84 

307.84 

54 

396.66 

168.49 

69.65 

24.44 

280.04 

55 

358.84 

149.15 

59.62 

19.75 

253.89 

56 

323.43 

131.37 

50.63 

229.47 

57 

290.25 

114.96 

42.55 

206.61 

58 

259.31 

99.98 

35.43 

185.31 

69 

2,30.61 

86.36 

29.10 

165.54 

60 

203.98 

74.04 

23.58 

147.14 

61 

179.47 

62.89 

18.86 

62 

156.95 

52.95 

14.78 

63 

136.36 

44.13 

11.34 

64 

117.66 

36.33 

8.52 

65 

100.71 

29.50 

6.19 

156 


VALUATION   BY   ATTAINED  AGE. 


Value  of  ^  =  —-  (  t^ 


P^)  1000  FOR  Endowment  Policies, 


Amek; 

[CAN  Experie; 

NCE  Table. 

3J% 

Interest. 

^ge. 

E.  10 

E.  15 

E.  20 

E.  25 

E.  30 

E.  20-10  Pt 

20 

3633.73 

2043.91 

1268.46 

819.36 

533.93 

2533.93 

21 

3449.51 

1934.88 

1196.58 

769.20 

498.22 

2402.20 

22 

3272.67 

1830.58 

1127.87 

721.27 

463.64 

2276.11 

23 

3102.99 

1730.40 

1061.77 

675.09 

430.23 

2155.45 

24 

2940.63 

1634.64 

998.68 

631.04 

399.22 

2039.61 

25 

2785.34 

1543.16 

938.47 

589.86 

369.69 

1929.63 

26 

2636.46 

1455.42 

880.68 

549.49 

341.58 

1823.36 

27 

2493.78 

1371.32 

825.61 

511.46 

314.50 

1722.17 

28 

2357.79 

1291.44 

773.18 

475.65 

289.48 

1625.20 

29 

2227.22 

1214.62 

722.97 

440.98 

265.42 

15.32.61 

30 

2102.25 

1141.43 

675.24 

408.41 

242.63 

1443.95 

31 

1982.38 

1071.15 

629.60 

377.24 

221.35 

1359.39 

32 

1868.33 

1004.28 

586.29 

347.74 

201.24 

1278.50 

33 

1758.77 

940.44 

544.69 

319.85 

182.51 

1201.43 

34 

1654.37 

879.52 

505.56 

293.50 

164.85 

1127.78 

35 

1554.21 

821.23 

468.05 

268.42 

148.22 

1057.22 

36 

1458.66 

765.71 

432.38 

245.01 

132.59 

990.34 

37 

1367.55 

713.10 

398.93 

222.99 

118.54 

926.55 

38 

1280.34 

662.69 

366.99 

202.10 

105.16 

865.76 

39 

1197.11 

614.83 

336.72 

182.69 

92.83 

807.88 

40 

1117.95 

569.44 

308.45 

164.52 

81.65 

752.97 

41 

1042.19 

526.28 

281.39 

147.52 

71.21 

700.60 

42 

970.41 

485.59 

256.35 

131.81 

61.96 

651.02 

43 

901.71 

446.70 

232.46 

117.03 

53.34 

603.96 

44 

836.61 

410.15 

210.28 

103.57 

45.62 

559.48 

45 

774.71 

375.59 

189.46 

91.07 

38.72 

517.33 

46 

716.18 

343.07 

170.09 

79.74 

32.57 

477.69 

47 

660.54 

312.53 

152.08 

69.38 

27.23 

440.21 

48 

607.85 

283.79 

135.40 

59.93 

22.41 

404.81 

49 

558.03 

256.80 

119.96 

51.44 

18.27 

371.52 

60 

510.99 

231.50 

105.62 

43.65 

14.55 

340.26 

51 

466.66 

207.95 

92.61 

36.87 

11.49 

310.85 

52 

424.96 

186.05 

80.67 

30.85 

9.01 

283.38 

53 

385.73 

165.76 

69.82 

^25.52 

6.80 

257.62 

54 

348.92 

146.86 

59.93 

20.75 

5.00 

233.44 

55 

314.54 

129.51 

51.15 

16.71 

3.61 

210.98 

56 

282.43 

113.04 

43.25 

13.25 

190.10 

57 

252.49 

99.05 

36.19 

10.31 

170.57 

58 

224.81 

85.81 

30.00 

7.88 

152.55 

59 

199.11 

73.78 

24.52 

5.81 

135.79 

60 

175.47 

62.99 

19.82 

4.19 

120.34 

61 

153.81 

53.31 

15.74 

62 

134.00 

44.72 

12.30 

63 

115.95 

37.08 

9.39 

64 

99.66 

30.41 

7.02 

65 

85.00 

24.59 

5.10 
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iV 
Value  of  ^  =  -~  (  t,, 

■Lfin 


P^)1000  FOR  Endowment  Policies. 


Actuaries'  Table. 

4% 

Interest. 

^ge. 

E.  10. 

E.  15. 

E.  20. 

E.  25, 

E.  30 

E.  20-10  Pts. 

20 

3583.60 

1987.13 

1213.91 

770.19 

491.73 

*2375.25 

21 

3386.42 

1872.50 

1139.99 

719.57 

456.38 

2242.11 

22 

3198.49 

1763.35 

1068.74 

670.97 

422.31 

2114.75 

23 

3019.44 

1659.47 

1001.88 

625.26 

390.41 

1993.86 

24 

2848.49 

1560.22 

937.52 

581.46 

360.14 

1878.30 

25 

2685.34 

1465.85 

876.81 

540.32 

331.46 

1768.31 

26 

2530.07 

1375.81 

818.45 

500.96 

304.68 

1663.28 

27 

2382.00 

1290.30 

763.50 

463.72 

278.99 

1563.40 

28 

2241.20 

1208.79 

711.11 

428.50 

255.07 

1468.45 

29 

2107.04 

1131.49 

661.53 

395.55 

232.81 

1378.24 

30 

1979.56 

1057.90 

614.64 

364.45 

212.11 

1292.56 

31 

1857.93 

987.91 

570.05 

334.84 

192.32 

1210.95 

32 

1741.95 

921.40 

527.97 

306.96 

173.99 

1133.26 

33 

1631.70 

858.24 

487.78 

280.74 

156.76 

1059.37 

34 

1526.71 

798.10 

450.18 

250.12 

140.84 

989.38 

35 

1427.04 

741.33 

414.58 

233.24 

126.15 

923.11 

36 

1332.45 

687.78 

381. .32 

212.00 

112.81 

860.39 

37 

1242.38 

636.72 

349.70 

191.73 

100.14 

800.70 

38 

1156.87 

588.65 

320.06 

172.98 

88.50 

744.30 

39 

1075.93 

543.28 

292.30 

155.66 

78.00 

691.06 

40 

999.05 

500.33 

266.02 

139.53 

68.23 

640.82 

41 

926.55 

460.03 

241.79 

124.52 

59.47 

593.30 

42 

857.96 

422.26 

219.05 

110.87 

51.62 

548.97 

43 

793.24 

386.63 

197.88 

98.21 

44.47 

506.94 

44 

732.11 

353.19 

178.20 

86.63 

37.99 

467.53 

45 

674.44 

321.85 

159.83 

75.93 

32.13 

430.48 

46 

620.21 

292.64 

142.93 

66.29 

395.69 

47 

568.97 

265.16 

127.21 

57.53 

363.05 

48 

520.91 

239.63 

112.81 

49.59 

332.55 

49 

475.74 

215.80 

99.57 

42.50 

303.83 

50 

433.36 

193.68 

87.43 

36.11 

277.08 

51 

393.66 

173.19 

76..39 

52 

356.64 

154.34 

66.47 

53 

321.98 

136.84 

57.31 

54 

289.79 

120.82 

49.19 

55 

259.87 

106.10 

41.92 

56 

232.17 

92.77 

57 

206.66 

80.68 

58 

183.09 

69.68 

59 

161.52 

59.87 

60 

141.76 

51.01 

61 

123.84 

1^ 

62 

107.53 

63 

92.82 

64 

79.61 

65 

67.77 
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VaijUE  of  — 0 


,  Nx 

DiQ 


(Px—irz)  1000  FOR  Term  Policies. 


American  Experience  Table 

• 

3%  Interest. 

^ge 

lYr. 

5Yr. 

10  Yr. 

15  Yr. 

20  Yr. 

20 

336.43 

331.51 

325.11 

317.73 

308.38 

21 

333.74 

329.17 

322.68 

315.01 

305.40 

22 

331.53 

326.98 

320.41 

312.44 

302.45 

23 

329.36 

324.75 

318.00 

309.78 

299.33 

24 

327.23 

322.55 

315.56 

307.05 

296.12 

25 

325.19 

320.24 

313.06 

304.19 

292.73 

26 

322.81 

317.82 

310.44 

301.15 

289.19 

27 

320.49 

315.41 

307.79 

298.06 

285.44 

28 

318.29 

312.97 

305.05 

294.88 

281.54 

29 

315.70 

310.36 

302.13 

291.52 

277.37 

30 

313.22 

307.70 

299.15 

288.01 

272.94 

31 

310.87 

305.02 

296.01 

284.34 

268.22 

32 

308.21 

302.13 

292.74 

280.45 

263.15 

33 

305.32 

299.19 

289.35 

276.37 

257.82 

34 

302.53 

296.11 

285.83 

272.04 

252.14 

35 

299.84 

292.92 

282.11 

267.40 

246.09 

36 

296.64 

289.49 

278.21 

262.45 

239.71 

37 

293.56 

286.00 

274.11 

257.17 

232.99 

38 

290.07 

282.34 

269.76 

251.59 

225.92 

39 

286.68 

278.55 

265.16 

245.64 

218.54 

40 

282.94 

274.55 

260.23 

239.35 

210.80 

41 

279.29 

270.38 

254.97 

232.70 

202.74 

42 

275.37 

265.91 

249.32 

225.70 

194.37 

43 

271.32 

261.18 

243.31 

218.36 

185.71 

44 

266.85 

256.10 

236.95 

210.71 

176.82 

45 

262.33 

250.62 

230.21 

202.70 

167.65 

46 

257.25 

244.73 

223.11 

194.42 

158.30 

47 

252.02 

238.45 

215.68 

185.86 

148.80 

48 

246.29 

231.75 

207.91 

177.05 

139.16 

49 

240.01 

224.70 

199.85 

168.01 

129.44 

50 

233..35 

217.31 

191.53 

158.81 

119.71 

51 

226.35 

209.64 

182.97 

149.46 

110.01 

52 

219.05 

201.68 

174.19 

140.01 

100.42 

53 

211.50 

193.47 

165.23 

130.49 

91.03 

54 

203.52 

185.04 

156.13 

120.95 

81.93 

55 

195.48 

176.41 

146.92 

111.46 

73.19 

56 

187.10 

167.61 

137.63  . 

102.06 

64.88 

57 

178.55 

158.06 

128.31 

92.82 

57.02 

58 

169.86 

149.59 

118.98 

83.82 

49.66 

59 

160.98 

140.45 

109.70 

75.15 

42.81 

60 

151.98 

131.28 

100.53 

66.88 

36.47 

61 

142.87 

122.10 

91.50 

59.07 

30.64 

62 

133.74 

112.96 

82.71 

51.76 

25.33 

63 

124.65 

103.90 

74.23 

44.95 

20.57 

64 

115.57 

94.97 

66.14 

38.65 

16.38 

65 

106.51 

86.22 

58.51 

32.86 

12.75 

As   the  values   above   given   are   those   of   — 0  they    should   be   applied 
negatively. 
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Value  of  —  ^  =       ■■  ( Px  —  ■n-x)  1000  for  Term  Policies. 

2)40 


American  Experience  Table. 

3J%  Interest. 

Age 

1  Yr. 

5Yr. 

10  Yr. 

15  Yr. 

20  Yr. 

20 

296.41 

291.42 

285.43 

277.94 

268.96 

21 

293.80 

289.04 

282.86 

275.26 

266.22 

22 

291.59 

287.06 

280.72 

273.02 

263.06 

23 

289.69 

285.38 

278.48 

270.72 

260.38 

24 

287.62 

283.11 

276.13 

267.93 

257.26 

25 

285.37 

280.29 

273.26 

264.68 

253.75 

26 

283.29 

278.09 

271.03 

262.12 

250.61 

27 

280.97 

276.03 

268.62 

259.44 

247.44 

28 

278.41 

273.38 

265.67 

255.94 

243.50 

29 

276.25 

270.84 

263.19 

252.99 

239.61 

30 

273.79 

268.34 

260.17 

249.58 

2.35.67 

31 

271.59 

265.85 

257.24 

246.33 

231.40 

32 

269.04 

263.05 

254.07 

242.63 

226.56 

33 

265.89 

260.21 

250.92 

238.79 

221.75 

34 

263.42 

257.30 

247.52 

234.80 

216.46 

35 

260.77 

254.29 

244.33 

230.67 

210.98 

36 

257.94 

251.15 

240.63 

225.94 

205.34 

37 

254.90 

247.65 

236.66 

221.12 

199.15 

38 

251.64 

244.40 

232.65 

216.00 

192.70 

39 

248.34 

240.94 

228.55 

210.61 

186.21 

40 

244.94 

237.09 

223.83 

204.82 

179.17 

41 

241.59 

2B3.37 

219.23 

199.00 

172.19 

42 

237.76 

229.09 

213.91 

192.53 

164.65 

43 

234.21 

224.88 

208.56 

186.11 

157.11 

44 

230.15 

220.28 

202.89 

179.32 

149.18 

45 

225.87 

215.19 

196.80 

172.10 

141.23 

46 

221.24 

209.78 

190.35 

164.78 

132.93 

47 

216.38 

204.17 

183.61 

157.17 

124.74 

48 

211.28 

198.07 

176.72 

149.35 

116.37 

49 

205.46 

191.74 

169.52 

141.48 

107.91 

50 

199.64 

185.18 

162.26 

133.52 

99.64 

51 

193.28 

178.36 

154.69 

125.37 

91.32 

52 

186.69 

171.23 

146.91 

117.10 

83.06 

53 

179.96 

163.98 

139.13 

108.88 

75.15 

54 

172.95 

156.58 

131.24 

100.76 

67.47 

55 

165.78 

148.94 

123.18 

92.61 

60.07 

56 

158.35 

141.19 

115.10 

84.51 

53.05 

57 

150.86 

133.41 

107.11 

76.72 

46.55 

58 

143.19 

125.51 

99.06 

69.06 

40.39 

59 

135.43 

117.63 

91.13 

61.79 

34.70 

60 

127.61 

109.69 

83.29 

54.80 

29.48 

As   the   values   above   given   are   those   of   —  6  they   should   be    applied 
negatively. 
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Value  of  —  ^  =  ^  (P. 


—  TTz)  1000  FOB  Teem  Policies. 


Actuaries'  Table. 

4%  Interest. 

^ge 

1  Yr. 

5  Yr. 

10  Yr. 

15  Yr. 

20  Yr. 

20 

300.19 

291.60 

279.98 

267.34 

253.19 

21 

296.26 

287.63 

276.13 

263.19 

248.80 

22 

292.30 

283.66 

271.84 

259.12 

245.02 

23 

288.28 

279.67 

268.03 

254.67 

240.88 

24 

284.20 

273.62 

263.78 

250.71 

236.83 

25 

280.41 

271.51 

259.52 

246.76 

232.83 

26 

276.48 

267.69 

255.61 

242.79 

228.51 

27 

272.41 

263.74 

251.61 

238.79 

223.89 

28 

268.18 

259.66 

247.53 

235.07 

219.01 

29 

264.12 

255.44 

243.66 

230.95 

213.90 

30 

259.86 

251.07 

239.35 

226.46 

208..30 

31 

255.69 

246.84 

235.49 

222.21 

202.84 

32 

251.58 

242.95 

231.72 

217.61 

197.24 

33 

247.47 

239.09 

227.75 

212.71 

191.27 

34 

243.57 

235.20 

224.05 

207.78 

185.23 

35 

239.59 

231.27 

219.88 

202.36 

178.93 

36 

235.51 

227.47 

215.30 

196.54 

172.20 

37 

231.90 

223.75 

210.56 

190.76 

165.73 

38 

•227.91 

220.06 

205.65 

184.66 

158.93 

39 

224.24 

216.18 

200.07 

178.29 

152.06 

40 

220.79 

211.94 

194.56 

171.87 

145.16 

41 

217.19 

207.23 

188.66 

165.27 

138.10 

42 

213.11 

201.80 

182.14 

158.38 

130.67 

43 

208.60 

196.03 

175.64 

151.42 

123.49 

44 

203.32 

189.83 

168.92 

144.42 

116.20 

45 

197.73 

183.40 

162.14 

137.41 

108.98 

46 

191.11 

176.66 

155.11 

130.10 

101.64 

47 

184.64 

169.88 

148.19 

123.09 

94.48 

48 

178.00 

163.05 

141.20 

115.89 

87.41 

49 

171.30 

156.12 

134.18 

108.77 

80.40 

50 

164.48 

149.20 

127.16 

101.66 

73.59 

51 

157.63 

142.29 

120.18 

94.64 

67.01 

52 

150.63 

135.21 

113.12 

87.60 

60.55 

53 

143.69 

128.33 

106.25 

80.80 

54.46 

54 

136.83 

121.47 

99.27 

74.08 

48.55 

55 

129.88 

114.64 

92.47 

67.62 

42.99 

56 

122.92 

107.82 

85.69  ' 

61.34 

37.78 

57 

116.21 

101.06 

79.02 

55.27 

32.88 

58 

109.51 

94.29 

72.51 

49.50 

28.38 

59 

102.80 

87.59 

66.14 

43.98 

24.21 

60 

96.03 

80.98 

60.04 

38.83 

20.43 

61 

89.32 

74.49 

54.12 

33.97 

17.03 

62 

82.68 

68.16 

48.49 

29.48 

14.05 

63 

76.23 

62.03 

43.18 

25.33 

11.43 

64 

69.85 

56.12 

38.16 

21.54 

9.14 

65 

63.70 

50.48 

33.47 

18.15 

7.21 

As   the   values   above  given   are  those   of  —  6  they   should  be   applied 
negatively. 


VALUATION   BY   ATTAINED   AGE. 


161 


Value 

-  -  I' 

-  TT^  1000  FOR  Pure 

Endowment  Policies. 

American  Experience  Table. 

3%  Interest. 

H7o 

[nterest. 

\.ge. 

10  Yr, 

15  Yr. 

20  Yr. 

Age. 

10  Yr. 

15  Yr. 

20.  Yr. 

20 

3975.24 

2388.56 

1605.58 

20 

3919.15 

2.321.85 

1537.42 

21 

3800.68 

2282.84 

1533.52 

21 

3732.37 

2210.14 

1462.81 

22 

3632.51 

2180.90 

1464.03 

22 

3553.39 

2103.60 

1390.93 

23 

3470.52 

2082.72 

1396.96 

23 

3381.47 

2001.12 

1322.15 

24 

3314.40 

1988.05 

1332.31 

24 

3216.77 

1902.57 

1255.93 

25 

3164.01 

1896.81 

1269.94 

25 

3058.60 

1807.84 

1192.21 

26 

3019.18 

1808.83 

1209.72 

26 

2907.49 

1717.54 

1131.29 

27 

2879.58 

1724.07 

1151.62 

27 

2762.40 

1630.75 

1073.05 

28 

2745.16 

1642.33 

1095.49 

28 

2623.40 

1547.38 

1016.71 

29 

2615.59 

1563.56 

1041.26 

29 

2490.41 

1467.61 

962.58 

30 

2490.81 

1487.60 

988.82 

30 

2362.42 

1391.01 

910.90 

31 

2370.57 

1414.36 

938.13 

31 

2239.62 

1317.47 

860.99 

32 

2254.74 

1343.70 

889.08 

32 

2122.39 

1246.91 

812.85 

33 

2143.19 

1275.53 

841.62 

33 

2009.69 

1179.22 

766.44 

34 

2035.74 

1209.78 

795.73 

34 

1901.89 

1114.32 

722.01 

35 

1932.23 

1146.25 

751.26 

35 

1798.54 

1051.89 

679.03 

36 

1832.50 

1084.89 

708.26 

36 

1699.29 

991.65 

637.73 

37 

1736.39 

1025.63 

666.63 

37 

1604.21 

934.22 

598.08 

38 

1643.80 

968.39 

626.35 

38 

1512.98 

878.69 

559.68 

39 

1554.57 

913.11 

587.38 

39 

1425.66 

825.44 

522.93 

40 

1468.52 

859.72 

549.70 

40 

1341.78 

774.26 

487.62 

41 

1385.57 

808.15 

513.29 

41 

1261.42 

725.27 

453.58 

42 

1305.60 

758.38 

478.10 

42 

1184.32 

678.13 

421.00 

43 

1228.53 

710.36 

444.15 

43 

1110.27 

632.82 

389.57 

44 

1154.26 

664.04 

411.40 

44 

1039.50 

589.48 

359.47 

45 

1082.74 

619.40 

379.87 

45 

971.50 

547.69 

330.69 

46 

1013.88 

576.40 

349.54 

46 

906.53 

507.85 

303.02 

47 

947.63 

535.01 

320.41 

47 

844.15 

469.70 

276.83 

48 

883.93 

495.22 

292.50 

48 

784.57 

433.14 

251.77 

49 

822.73 

457.02 

265.81 

49 

727.55 

398.28 

227.87 

50 

763.99 

420.39 

240.35 

50 

673.24 

365.03 

205.26 

51 

707.77 

385.32 

216.16 

51 

621.35 

333.31 

183.94 

52 

653.69 

351.81 

193.26 

52 

571.87 

303.15 

163.73 

53 

602.07 

319.85 

171.70 

53 

524.86 

274.63 

144.97 

54 

552.78 

289.46 

151.54 

54 

480.16 

247.62 

127.40 

55 

505.77 

260.64 

132.78 

55 

437.72 

222.12 

111.22 

56 

461.03 

233.41 

115.47 

56 

397.53 

198.15 

96.30 

57 

418.55 

207.78 

99.56 

57 

359.60 

175.77 

82.73 

58 

378.31 

183.80 

85.07 

58 

323.86 

154.86 

70.39 

59 

340.31 

161.50 

71.91 

59 

290.24 

135.56 

59.22 

60 

304.53 

140.90 

60.08 

60 

258.77 

117.79 

49.29 
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VAIiUE 

OF0-  f;^ 

1)40 

AOTUABIXE 

s'  Table. 

Age 

10  Yr. 

20 

3863.58 

21 

36G2.55 

22 

3470.33 

23 

3287.47 

24 

3112.27 

25 

2944.86 

26 

2785.68 

27 

2633.62 

28 

2488.73 

29 

2350.70 

30 

2218.92 

31 

2093.42 

32 

1973.68 

33 

1859.45 

34 

1750.76 

35 

1646.92 

36 

1547.76 

37 

1452.94 

38 

1362.52 

39 

1276.00 

40 

1193.61 

41 

1115.21 

42 

1040.10 

43 

968.88 

44 

901.03 

45 

836.58 

46 

775.32 

47 

717.16 

48 

662.11 

49 

609.92 

50 

560.52 

51 

513.84 

52 

469.77 

53 

428.23 

54 

389.06 

55 

352.34 

56 

317.86 

57 

285.67 

58 

255.60 

59 

227.65 

60 

201.81 

wx  1000  FOR  Pure  Endowments. 


4%  Interest 

15  Yr. 

20  Yr. 

2254.47 

1467.10 

2135.69 

1388.80 

2022.47 

1313.76 

1914.14 

1242.77 

1810.93 

1174.35 

1712.61 

1109.64 

1618.60 

1046.96 

1529.08 

987.39 

1443.86 

930.12 

1362.43 

875.43 

1284.36 

822.94 

1210.12 

772.89 

1139.01 

725.21 

1070.96 

679.05 

1005.65 

635.41 

943.69 

593.50 

884.31 

553.73 

827.48 

515.43 

773.32 

479.17 

721.57 

444.19 

672.20 

411.17 

625.30 

379.89 

580.65 

349.72 

538.05 

321.37 

497.36 

294.40 

459.26 

268.81 

422.85 

244.57 

388.15 

221.68 

355.52 

200.22 

324.56 

179.98 

295.34 

161.10 

267. 7'6 

143.33 

242.00 

127.02 

217.64 

111.77 

194.91 

97.75 

173.73 

84.90 

154.11 

1.35.96 

119.06 

103.96 

89.84 

STAFF    PENSION    FUNDS.  163 


Staff  Pension  Funds  :   An  Investigation  of  the 

Mortality  of  Canadian  Civil  Service 

Pensioners. 


M.    T>.    GRANT. 


It  is  pretty  well  acknowledged  within  the  actuarial  profession 
that  the  work  which  the  actuary  is  called  upon  to  perform  in 
advising  as  to  the  establishment  or  valuation  of  Staff  Pension 
Funds  is  among  the  most  difficult  which  falls  to  his  lot.  Not 
only  has  he  to  take  into  account  all  the  main  elements  which  lie 
at  the  basis  of  other  actuarial  calculations,  but,  generally  speaking, 
additional  elements  enter  into  the  case  which  add  greatly  to  the 
difficulties  and  complexities  of  the  problem. 

Passing  over  the  interest  factor,  which  naturally  presents  no 
greater  difficulty  than  is  common  in  actuarial  work  generally,  and 
coming  to  the  mortality  element,  we  find  it  necessary  to  deal  with 
new  conditions.  In  life  insurance,  standard  tables  are  almost 
universally  employed.  Special  original  tables,  it  is  true,  are  some- 
times used  for  special  purposes,  as  for  division  of  surplus  and  the 
like;  and  occasionally  selective  influences  have  been  at  work  in  a 
company  to  such  an  extent  as  to  make  necessary  the  choice  of  a 
new  mortality  basis.  But  in  such  cases  an  investigation  readily 
demonstrates  the  main  points  of  differentiation  from  normal,  or 
standard,  experience,  and  points  the  way  to  dealing  with  the  new 
conditions  in  a  satisfactory  manner, — frequently  without  very  much 
additional  labor.  But  when  actuaries  come  to  deal  with  the  mor- 
tality element  in  pension  funds,  they  find  themselves  confronted 
by  a  more  complex  problem.  There  is  no  such  thing,  nor  by  the 
nature  of  the  case  can  there  well  be  such  a  thing,  as  a  mortality 
standard  of  any  wide  applicability.  Moreover,  it  is  a  feature  of 
pension  funds  that  the  mortality  is  two-fold :  representing,  (a)  the 
period  of  active  duty,  and  (6)  the  period  subsequent  to  retirement, 
on  pension,  respectively.  While  there  is  a  connection  between 
these  two,  so  that  the  one  may  to  some  extent  be  a  function  of 
the  other,  the  slightest  consideration  is  sufficient  to  show  that  the 
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respective  rates  of  mortality  are  of  radically  different  quality. 
A  table  that  might  be  applicable  under  either  of  these  heads  to 
railway  employees  or  to  steel  workers  might,  and  very  probably 
would,  be  a  gross  misfit  under  the  same  head  for  clergymen  or 
civil  servants. 

It  was  remarked  above  that  the  rates  of  mortality  exliibited  by 
the  members  of  pension  funds  before  and  after  retirement  on 
pension,  respectively,  are  to  a  degree  inter-related.  The  provisions 
of  the  fund  relative  to  pensioning,  and  the  practices  that  have 
grovrti  up  in  the  work  of  administration  have  a  direct  influence 
upon  one  or  the  other,  or  upon  both.  Thus,  for  example,  in  the 
case  of  a  fund  administered  with  strict  regard  to  the  efficiency 
of  a  staff,  so  that  any  considerable  lapse  from  what  might 
be  considered  normal  efficiency  would  be  met  by  immediate 
retirement  on  pension  (if  the  time  of  eligibility  had  been 
reached),  the  effect  would  be  to  transfer  to  the  section  above 
designated  as  (&)  a  large  portion  of  the  mortality  which  other- 
wise would  occur  under  section  (a),  leaving  in  (a)  only  that 
portion  of  the  mortality  which  was  due  to  accident  or  to  acute 
diseases,  and  thus  rendering  it  much  lower  than  would  otherwise 
be  expected  for  such  a  class  of  lives.  On  the  other  hand,  I  have 
in  mind  the  case  of  a  fund  applicable  to  a  large  clerical  staff, 
where,  for  peculiar  reasons,  the  main  motive  for  pensioning  officials 
has  been  by  no  means  the  promotion  of  efficiency.  The  natural 
effect  of  such  a  policy  is,  of  course,  to  retain  the  greater  portion 
of  the  damaged  lives  in  section  (a),  although  in  the  case  referred 
to,  other  and  conflicting  influences  have  been  at  work  which  have 
counteracted  this  tendency.  Then,  again,  there  is  the  element  of 
withdrawal,  which  may  also  have  a  direct  effect  upon  the  mor- 
tality. In  some  funds  the  withdrawals  are  so  few  as  to  be  practi- 
cally negligible,  but  many  fimds  comprising  industrial  workers 
are  subject  to  a  high  rate  of  withdrawal,  and  if  the  rules  of  a  fund 
permit  members  to  withdraw  carrying  the  whole,  or  a  large  per- 
centage, of  their  contributions  with  them,  or  if  natural  conditions 
operate  in  favor  of  a  high  withdrawal  rate,  it  is  obvious  that  the 
average  vitality  of  the  membership  may  be  appreciably  affected 
thereby. 

But  apart  altogether  from  its  effect  upon  mortality,  the  with- 
drawal element  requires  to  be  ascertained  for  other  purposes.     It 
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enters  directly  into  the  duration  of  membership  and  affects  there- 
fore the  monetary  values  both  of  contributions  and  benefits.  It 
must,  withal,  be  employed  with  care.  The  frequent  and  material 
changes  to  which  withdrawal  rates  are  subject  make  them  a 
notoriously  dangerous  element  to  deal  with.  Social  conditions, 
or  even  the  inauguration  of  the  pension  fund  itself,  may  cause 
material  changes  in  the  rates. 

Enough  has  now  been  said  to  establish  the  point  under  dis- 
cussion, viz., — that  before  the  actuary  can  give  competent  advice 
with  reference  to  a  pension  fund,  he  must  first  enquire  into  all 
the  circumstances  surrounding  it  and  endeavor  to  ascertain  from 
first-hand  data  what  mortality  and  withdrawal  rates  are  suited 
to  the  particular  case.  This  frequently  represents  no  inconsider- 
able amount  of  labor  and  investigation,  even  if  the  facts  themselves 
are  available.  Sometimes,  however,  the  facts  are  not  procurable, 
while  the  necessities  of  the  case  may  require  that  some  working-plan 
be  nevertheless  devised:  a  situation  by  no  means  agreeable  to  the 
actuary  whose  advice  is  being  solicited.  Even  when  there  are  no 
difficulties  of  this  sort,  there  is  perhaps  more  call  for  the  exercise 
of  skill  and  trained  judgment  in  pension  fund  work  than  in  most 
other  branches  of  actuarial  science. 

I  desire  now  to  give  a  brief  account  of  an  experience  with  which 
I  have  recently  had  to  do,  which  illustrates  one  phase  of  pension 
fund  mortality, — namely,  that  exhibited  by  a  body  of  pensioned 
lives.  In  view  of  what  has  already  been  said  upon  the  subject, 
there  will  be  no  misunderstanding,  I  trust,  as  to  my  purpose  in 
80  doing.  Admitting  that  there  is  no  such  thing  as  a  standard 
pension  fund  experience,  it  does  not  follow  that  we  should  not 
discuss  any  experience,  or  familiarize  ourselves  wth  features  that 
are  more  or  less  typical,  or  with  the  effects  produced  by  the 
operation  of  known  causes.  Even  at  the  present  day  it  is  no  un- 
common thing  to  meet  with  instances  of  pension  fund  calculations 
being  based  upon  ordinary  mortality  tables,  or  otherwise  roughly 
approximated  to;  and  so  long  as  such  methods  are  employed,  it 
must  serve  a  useful  purpose  to  discuss  from  time  to  time  the  con- 
ditions which  imderlie  this  branch  of  our  work. 

The  experience  to  which  I  refer  is  that  of  superannuated  Cana- 
dian Civil  Servants.  The  original  Canadian  Superannuation  Act 
was  passed  in  1870,  three  years  after  the  Dominion  was  formed. 
That  measure  applied  to  all  persons  then  in  the  permanent  service 
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as  well  as  to  future  entrants;  and  a  large  number  were  superannu- 
ated either  immediately,  or  within  a  comparatively  short  time  after  it 
went  into  effect.  In  1894  the  Act  was  amended  to  provide  for  higher 
rates  of  contribution,  and  in  1898  the  two  so-called  "  Funds  "  thus 
constituted  were  closed  to  further  entrants, — the  rights  of  all  per- 
sons then  members  being,  however,  left  undisturbed.  The  perma- 
nent service  now  contains  upwards  of  5,000  persons  who  have 
entered  since  the  repeal  of  the  Act  in  1898,  and  who  are  not 
entitled  to  superannuation  of  any  kind.  These  funds,  therefore, 
are  now  in  course  of  working  themselves  out,  but  the  process  will 
not  be  complete  for  more  than  another  half-century.  On  March 
31st,  1908,  the  membership  numbered  2,819,  inclusive  of  721  per- 
sons then  in  receipt  of  superannuation  allowances.  The  total 
superannuation  charges  for  the  fiscal  year  then  closed  amounted  to 
$372,842.  The  expenditure  on  this  account  has  not  yet  reached 
a  maximum,  and  will  continue  to  increase  probably  for  many  years. 

The  total  experience  furnished  by  these  funds  is  of  very  respect- 
able extent.  On  account,  however,  of  the  manner  in  which  the 
records  are  kept,  the  amount  of  work  entailed  in  tabulating  the 
whole  experience  (before  and  after  superannuation)  required  more 
assistance  than  was  at  our  disposal ;  and,  as  the  point  which  it  was 
then  specially  desired  to  investigate  was  the  mortality  subsequent 
to  superannuation,  that  portion  alone  has  up  to  the  present  been 
dealt  with. 

The  experience,  then,  extended  from  the  year  1870  to  1908,  and 
with  the  exception  of  10  female  lives,  which  were  excluded,  has 
reference  only  to  males.  The  total  number  of  males  who  entered 
observation  by  being  pensioned  during  the  period  was  2,087;  of 
whom  21  were  excluded  from  the  final  list  of  cards  on  account  of 
defective  information.  The  number  o£-  admitted  lives  was  thus 
2,066;  of  whom  1,395  died,  and  671  were  existing  at  the  close 
of  observation.  The  total  period  of  exposure  amounted  to  17,442 
years, — an  average  of  8.4  years.  A  few  cases  of  withdrawals  were 
met  with,  due  to  pensioners  re-entering  the  service.  In  such  cases 
the  nearest  duration  method  was  employed,  and  as  the  existing 
were  traced  to  their  respective  anniversaries  in  1908,  the  durations 
were  integral  throughout.  Entry  ages  covered  a  wide  range; 
namely,  from  ages  28  to  88  inclusive,  with  one  patriarch  entering 
at  94!     The  mean  pension  age  was  61.05  years. 

In  Table  I  will  be  found  the  number  entering  at  each  age,  and 
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also  the  numbers  at  risk  and  the  deaths  at  attained  ages.  The 
data  at  the  extremes  of  the  table,  and  particularly  at  the  younger 
ages,  are  scanty;  and,  taken  all  in  all,  are  not  of  sufficient  extent 
to  admit  of  much  subdivision.  There  are  several  interesting  points 
that  naturally  suggest  themselves  in  connection  with  such  an  ex- 
perience, but  to  investigate  them  properly  would  require  a  body 
of  facts  large  enough  to  admit  of  subdivision  on  a  select  basis. 
An  aggregate  table  was  required  for  practical  purposes,  however, 
and  this  table,  consisting  of  the  graduated  values  of  g^,  is  also 
given  in  Table  I. 

TABLE  I. 
CiVTL  Service  of  Canada  ;  Mortality  of  Pensioners,  1870-1908. 

Males. 


A.ge 

At 

Graduated 

Age 

%. 

Entrants. 

Eisk. 

Deaths. 

9x 

X. 

281 

tol 

28 

76 

3 

35  j 

.0746 

35 

36 

5 

30 

3 

.0705 

36 

37 

7 

34 

4 

.0670 

37 

38 

18 

47 

2 

.0638 

38 

39 

10 

55 

4 

.0606 

39 

40 

10 

59 

5 

.0572 

40 

41 

•12 

65 

1 

.05.39 

41 

42 

11 

74 

2 

.0509 

42 

48 

7 

78 

1 

.0482 

43 

44 

16 

91 

7 

.0458 

44 

45 

22 

102 

6 

.0437 

45 

46 

24 

116 

4 

.0419 

46 

47 

15 

124 

5 

.0404 

47 

48 

25 

143 

8 

.0391 

48 

49 

24 

149 

5 

.0381 

49 

50 

27 

166 

6 

.0374 

50 

51 

23 

176 

3 

.0368 

51 

52 

25 

181 

6 

.0360 

52 

53 

28 

193 

4 

.0365 

53 

54 

37 

220 

6 

.0372 

54 

55 

30 

229 

13 

.03»8 

55 

56 

38 

243 

13 

.0396 

56 

57 

44 

264 

9 

.0410 

57 

58 

43 

283 

11 

.0425 

58 

59 

57 

309 

19 

.0441 

59 

60 

59 

386 

21 

.0458 

60 

61 

79 

381 

11 

.0477 

61 

62 

75 

433 

21 

.0498 

62 

63 

90 

488 

17 

.0523 

63 

64 

85 

538 

27 

.0552 

64 

168 
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TABLE  I.— Continued. 


\.ge 

At 

Graduated 

Age 

X. 

Entrants. 

Eisk. 

Deaths. 

<ix 

X. 

65 

83 

575 

40 

.0584 

65 

66 

91 

607 

39 

.0617 

66 

67 

118 

668 

51 

.0650 

67 

68 

112 

706 

49 

.0681 

68 

69 

80 

713 

49 

.0709 

69 

70 

88 

734 

62 

.0727 

70 

71 

90 

735 

48 

.0750 

71 

72 

68 

725 

49 

.0777 

72 

73 

68 

713 

56 

.0809 

73 

74 

50 

682 

59 

.0849 

74 

75 

54 

648 

70 

.0901 

75 

76 

57 

616 

59 

.0963 

76 

77 

29 

567 

55 

.1032 

77 

78 

29 

511 

55 

.1106 

78 

79 

17 

455 

51 

.1185 

79 

80 

19 

410 

54 

.1269 

80 

81 

8 

352 

52 

.1360 

81 

82 

5 

284 

42 

.1463 

82 

83 

13 

239 

29 

.1580 

83 

84 

3 

202 

33 

.1713 

84 

85 

2 

158 

29 

.1862 

85 

86 

2 

126 

25 

.2025 

86 

87 

1 

98 

20 

.2201 

87 

88 

4 

76 

22 

.2387 

88 

89 

53 

16 

.2582 

89 

90 

36 

12 

.2786 

90 

91 

... 

22 

6 

.3005 

91 

92 

... 

16 

6 

.3240 

92 

93 

10 

3 

,3490 

93 

94 

"i 

8 

2 

.3755 

94 

95 

6 

1 

.4036 

95 

96 

4 

2 

.4332 

96 

97 

2 

1  . 

.4642 

97 

98 

1 

0 

.4965 

98 

99 

1 

1 

.5299 

99 

Totals 


2066 


17442 


1395 


Several  methods  of  graduation  were  tried:  among  others,  Wool- 
house's,  King's  "New  Method  "  (J.  I.  A.,  xliii,  109),  and  Spencer's 
21-term  formula.  The  last  mentioned  gave  what  seemed  to  be  the 
best  results.  King's  method,  which  for  ease  and  celerity  of  work- 
ing is  unique,  does  not  show  its  best  qualities  when  applied  to 
scanty  and  irregular  data.  In  my  opinion,  however,  no  summation 
formula  could  give  entirely  satisfactory  results  in  the  present  case, 
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because  the  table  so  derived,  assuming  that  it  reproduced  the  actual 
deaths  by  quinquennial  groups,  would  exhibit  alternating  changes  of 
curvature  that  could  scarcely  represent  anything  in  nature.  The 
conclusion  reached  is  that  in  this  instance  a  truer  graduation  re- 
sults from  comparing  actual  and  expected  deaths  by  somewhat 
longer  intervals, — decennial  groupings,  say.  The  Spencer  gradua- 
tion was  therefore  modified  to  some  extent  to  obtain  what  was 
adjudged  to  be  a  suitable  curve.  The  following  shows  the  actual 
and  expected  deaths  by  the  final  table: 


TABLE  II. 

CiVTL  Service  Pensioners  ;  Expected  Deaths,  &c. 

Age 

Actual 

Expected 

Deviation. 

Accumulated 

Group. 

Deaths. 

Deaths. 

Deviation. 

35  to  39 

13 

12.6 

—   .4 

—    .4 

40  "  49 

44 

44.3 

+    .3 

—   .1 

50  "  59 

90 

89.2 

—   .8 

—   .9 

60  "  69 

325 

323.6 

—  1.4 

—  2.3 

70  "  79 

664 

567.0 

+  3.0 

+    .7 

80  "  89 

322 

322.1 

+    .1 

+    .8 

90  "  99 

34 

34.3 

+    .3 

+  1.1 

Total         1392  1393.1  16.3  +6.3 

It  should  be  noted  that  from  age  75  onwards  the  mortality  of 
Civil  Service  Pensioners  conforms  very  closely  to  the  British 
Offices  Annuity  rates  (Ultimate  Table,  Males).  The  rates  for 
Pensioners,  indeed,  lie  for  the  most  part  between  the  0*"^^)  and 
QM(5)  rates  at  the  higher  ages,  as  the  following  table  of  ratios  shows : 

TABLE  III. 
Comparative  Mortality  Eates. 

Katio  of  Pensioners'  Mortality  to 
Age. 

Om(5)  Mortality.     Oam(5)  Mortality. 


35 

8.913 

8.746 

40 

5.849 

5.766 

45 

3.642 

3.609 

50 

2.421 

2.422 

55 

L839 

1.859 

60 

1.568 

1.605 

65 

L384 

1.435 

70 

L169 

1.227 

75 

.972 

1.032 

80 

.916 

.983 

85 

.905 

.980 

90 

.926 

1.009 

95 

.950 

1.031 
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The  0^°^(^>  Table,  however,  represents  Pensioners'  mortality  from 
age  75  more  closely  than  does  the  O'^^^^  and  indeed  might  be  sub- 
stituted therefore  without  loss  of  accuracy.  The  expected  deaths 
for  ages  75  to  99  inclusive,  according  to  the  Pensioners'  Table 
given  above,  are  643.0;  comparing  with  645.4  by  the  O'*'"^^)  Table, 
and  with  646  actual. 

A  point  which  now  deserves  to  be  considered  is  whether  the  mor- 
tality of  pensioners,  as  brought  out  by  this  experience,  manifests 
similar  features,  or  adheres  to  the  same  typical  form,  as  other  such 
Tables  exhibit.  In  attempting  to  institute  comparisons,  however, 
we  find  ourselves  at  a  disadvantage  by  reason  of  the  record  of 
similar  experiences  being  very  scanty.  Mr.  H.  W.  Manly,  in  one 
of  his  now  classical  essays  on  Staff  Pension  Funds,  (J.  /.  A.,  xxxvi, 
212)  says:  "  It  was  found  necessary  ....  that  a  rate  of  mortality 
likely  to  prevail  amongst  the  class  of  early  superannuated  should 
be  determined.  For  this  we  had  no  reliable  data  to  go  upon,  and 
our  only  guide  was  certain  rough  estimates  which  had  been  made, 
to  the  efEect  that  the  rate  of  mortality  prevailing  amongst  those 
who  were  compelled  to  retire  early  was  somewhere  about  10  per 
cent.  That  the  rate  is  likely  to  be  high,  amongst  those  who  are 
compelled  to  retire  at  an  early  age,  necessarily  follows  from  the 
fact  that  they  are  men  utterly  broken  down  in  the  service,  who  are 
generally  suffering  from  brain  trouble  or  some  chronic  incurable 
disease.  As  the  pension  age  is  approached,  there  is  a  tendency  to 
force  the  incompetent  man  to  retire,  and  the  average  rate  of  mor- 
tality will  therefore,  in  all  probability,  gradually  approach  the 
normal  as  the  ages  increase,  arriving  at  the  normal  at  age  65, 
Following  out  these  ideas,  we  made  a  bold  assumption  that  the 
rate  at  the  earliest  age  (29)  would  be  10  per  cent,,  and  that  this 
would  decrease  by  .1  per  cent,  for  the  next  2  years,  and  then  by 
.15  per  cent,  each  year  down  to  4.7  per  cent,  at  age  65,  which  is 
practically  the  rate  at  that  age  according  to  the  English  Life  Table 
No.  3."  It  will  be  seen  from  the  above  statement  that  the  rates 
employed  by  Mr.  Manly  are  estimates  only,  however  closely  they 
might,  in  his  judgment,  represent  the  experience  of  the  particular 
fund  or  funds  which  he  had  in  mind. 

Mr.  George  King,  again,  has  furnished  a  table  of  mortality  de- 
rived from  an  actual  experience  of  pensioned  lives.  "  It  will  be 
noticed,"  he  observes    (-/.  /.  A.,  xxxix,   135),  "that,  from  the 
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earliest  pensioning  age/'  (which  he  places  at  25),  "down  to  age 
50,  the  rate  is  uniform  at  9  per  cent.  This  is  in  accordance  with 
the  actual  experience,  extending  over  20  years,  of  the  Fund  used 
for  illustration.  Early  pensions  are  taken  only  as  a  matter  of 
necessity,  when  members  are  seriously  failing  in  health,  and  the 
rate  of  mortality  is  very  heayy.  But  there  are  curious  discrep- 
ancies between  different  funds  in  this  respect.  Another  large  Fund 
which,  from  the  nature  of  the  employment  of  its  members, 
might  have  been  expected  to  be  very  similar  to  our  example,  gave, 
at  each  of  two  investigations,  extending  altogether  over  the  long 
term  of  20  years,  a  rate  of  mortality  for  early  pensioners  of  only 
about  6l^  per  cent."  Mr.  King,  it  will  be  noticed,  finds  the  ob- 
served rate  of  mortality,  according  to  the  experience  of  one  fund, 
to  be  uniform  at  9  per  cent,  from  age  25  to  age  50  (an  unexpected 
result,  I  should  have  said)  ;  whereas,  both  according  to  the  assump- 
tion of  Mr.  Manly,  and  the  experience  of  Canadian  Pensioners 
above  presented,  the  rates  steadily  decrease  from  the  earliest  ob- 
served age  to  age  50  or  upwards.  Furthermore,  both  of  these 
actuaries  make  the  mortality  of  pensioners  identical  with  English 
Life  No.  3  rates — after  age  65,  in  the  one  case,  and  age  68,  in  the 
other — ,  whereas  the  Canadian  Pensioners'  Table  shows  the  mor- 
tality at  later  ages  to  be  much  lighter,  and  to  correspond  finally 
with  ultimate  annuity  rates.  The  result  of  valuing  the  Canadian 
pension  allowances  by  either  of  the  other  tables  would  be  to  under- 
state the  liability  very  considerably. 

One  reason  for  anticipating  lighter  rates  of  mortality  (i.  e. 
lighter  than  the  rates  of  Messrs.  Manly  and  King)  among  Civil 
Service  pensioners  is  the  system  of  sick-leave  which  obtains  there. 
The  effect  of  this  system  is  to  assign  to  the  pre-superannuation 
section  most  of  the  deaths  which  occur  within,  say,  the  first  year 
of  sickness,  and  to  reduce  deaths  among  the  pensioned  correspond- 
ingly. The  feature,  however,  which  seems  to  me  most  surprising 
is  the  vigorous  hold  upon  life  shown  by  those  who  have  reached 
the  age  of  seventy  and  upwards. 
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On  the  Kate  of  Permanent  Disability  Amongst 

Assured  Lives  and  the  Rate  of  Mortality 

Amongst  Disabled  Lives. 


SIDNEY   H.    PIPE 


The  interest  aroused  by  Mr.  Jackson's  recent  paper  on  the  subject 
of  * '  Permanent  Disability  Benefits  ' '  led  me  to  believe  that  additional 
information  on  the  subject  would  be  welcomed  by  the  Society. 

It  is  well  known  that  benefits  dependent  upon  permanent  disability 
are  a  feature  of  the  contracts  of  the  Fraternal  Societies  of  this  continent 
and  that  they  have  recently  been  incorporated  in  some  instances  into 
the  policies  of  the  life  assurance  companies.  The  most  useful  and 
reliable  information  on  the  subject  can  therefore  be  obtained  from  the 
records  of  the  fraternal  societies.  I  am  at  present  conducting  an 
investigation  into  the  experience  of  an  extensive  society  and  the 
executive  ofiicers  have  been  kind  enough  to  permit  me  to  use  the  data 
for  the  subject  of  this  paper.  The  work  will  not  be  completed  for 
some  time,  so  I  have  used  for  my  present  purpose  the  data  relating  to 
the  Province  of  Ontario.  This  is  the  territory  in  which  that  society 
was  first  established  in   1877. 

Before  any  value  can  attach  to  the  results  obtained,  it  is  neces- 
sary to  understand  the  practice  of  the  society  in  dealing  with 
disability  claims.  The  benefit  granted  consists  of  the  relief  from 
payment  of  future  premiums  on  permanent  disability  together 
with  the  payment  of  one-half  the  sum  assured.  The  claimant 
on  making  application  and  being  medically  examined  is  immedi- 
ately relieved  from  payment  of  premiums  and  is  placed  on  a  pro- 
bationary list  for  six  months.  At  the  end  of  that  period  he  is 
again  examined,  and  if  the  medical  evidence  is  to  the  efiect  that  the 
applicant  is  permanently  disabled,  the  benefit  is  paid  ;  if  not,  the 
probationary  period  is  extended,  or  the  applicant  has  to  resume  pay- 
ment of  premiums.  The  eflfect  of  this  method  is  to  eliminate,  as  far 
as  possible,  cases  of  temporary  disability.  In  this  experience  such 
cases  were  rare,  and  were  not  treated  as  cases  of  disability. 
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Occupation. 

If  the  experience  permitted,  it  was  desirable  that  the  effect  of  occu- 
pation upon  rate  of  disability  should  be  investigated.  The  first  ques- 
tion which  presented  itself  in  this  connection  was  the  occupation  which 
should  be  accepted  as  the  occupation  of  the  member  during  the  currency 
of  the  policy.  The  society  under  examination,  in  common  with  many 
other  societies,  charges  rates  of  premium  varying  with  the  hazard  of  the 
occupation,  and  for  this  purpose  divides  the  members  into  three  classes. 
Consequently,  in  many  cases  several  occupations  were  registered  against 
one  man.  I  finally  decided,  after  discussing  the  question  with  the 
Medical  Directors,  to  use  the  occupation  at  the  time  of  disability  or 
exit  from  the  experience  by  other  methods.  The  risk  of  permanent 
injury  in  certain  occupations  must  be  heavy  and  the  use  of  the  occu- 
pation at  the  time  of  entering  the  society  would  not  have  taken  account 
of  that  fact  in  cases  where  the  member  changed  from  a  non-hazardous 
to  a  hazardous  occupation. 

Data  and  Method. 

The  data  consisted  of  male  lives  only,  insured  in  the  Province  of 
Ontario,  and  hazardous  occupations  were  excluded.  The  number  of 
years  of  exposure  amounted  to  316,364  and  there  were  467  cases  of 
permanent  disability.  They  were  tabulated  according  to  policy  years 
and  the  Nearest  Duration  Method  was  used.  The  formula  for  the 
exposed  to  risk  of  disability  was  determined  as  follows  : — 

Let        E^  =  exposed  to  risk  of  death  at  age  x. 

E'^  =  exposed  to  risk  of  disability  at  age  x. 
n^  =  new  entrants  at  nearest  age  x. 
w^  =  withdrawals  at  age  x,  where  x  =  nearest  age  at  entry  + 

nearest  duration, 
og^  :=  existing  amongst  the  ' '  active ' '  members  at  age  x,  where 

x  =  nearest  age  at  entry  -f-  exact  duration. 
ac;^  =  deaths   at   age   x   amongst  those   who   do   not  become 

disabled  ("  active  "  members)  where  x  =  nearest  age 

at  entry  -\-  curtate  duration. 
(acZ)^  =  deaths   at   age    x   amongst    "active"   members  in  the 

first  half  of  the  policy  year. 
id^  =  deaths   at   age   x   amongst   disabled   lives,  where   x  = 

nearest  age  at  entry  -|-  curtate  duration. 


174  RATE   OF   PERMANENT   DISABILITY,    ETC. 

*e^  ==  existing  at  age  x  amongst  the  ' '  disabled  ' '  lives. 
d'^  =  members  becoming  disabled  at  age  x,  wbere  x  =  nearest 
age  at  entry  -f-  curtate  duration. 

E^  =  -^^[n  —  w  +  «e  +  'e}—  :S^-i(«cZ  +  'd') 

d' 
Then  i^  the  rate  of  disability  at  age  x,  =  -— 

Graduation. 

The  applications  of  summation  formulae  to  graduate  the  results  were 
not  very  successful.  The  low  rates  of  disability  prevailing  up  to  age 
60  made  a  graduation  by  the  graphic  method  a  simple  operation  and 
was  used  up  to  age  63.  The  data  did  not  extend  beyond  age  70,  as 
the  society  pays  an  Old  Age  Benefit  then,  and  the  Permanent  Dis- 
ability Benefit  ceases.  The  society  also  has  a  rule  under  which  those 
members  who  have  claimed  the  latter  benefit  are  not  entitled  to  the 
Old  Age  Benefit.  On  this  account  I  did  not  use  the  data  for  ages  69 
and  70.  The  rate  of  disability  was  abnormally  low  at  those  ages  and 
was  possibly  influenced  by  this  rule.  It  was  assumed  that  every 
one  would  become  permanently  disabled  at  age  80,  and  it  was  then 
necessary  to  complete  the  table  between  ages  63  and  80.  The  method 
used  was  as  follows :  — 

Let  w^  =  igg,  and  u^,u^,  etc.,  be  the  graduated  values  for  ages  64,  65,  etc. 
Then 

^'e.^!  +  E'e.%  +  •  •  .  J^'es%  =  d\,  +  d',,  +  .  .  .  d'^ 
Expanding  w^,  u^  etc. ,  as  far  as  3rd  difllerences 

UXE'^  +  ^'ea  +  •  •  •  ^'es)  +  Aw/^'e,  +  2^',  +  .   .  .  5^,3) 

+  AX(E',,  +  3^',,  +  QE\,  +  lOE'J  +  AX(£',, 
+  4E\^  +  10^',3)  =  (d',,  +  .  .  .  d'J 

The  right  side  represents  the  unadjusted  number  of  cases  of  disability, 
with  an  allowance  for  the  accumulated  error  up  to  age  63. 

The  value  of  wi7(=^8o)  was  assumed  to  be  1  and  AWo  was  estimated 
from  the  previous  values  of  i^ ;  ^^Uo  and  A^  were  calculated  and  the 
result  was  a  sufficiently  smooth  curve  reproducing  the  actual  number 
of  disability  cases. 

Table  A  shows  the  graduated  results  and  tests  the  graduation. 


TABLE  A. 

Bate  of 

Disability. 

Actual 

Expected 

Age. 

h 

claims. 

claims. 

Error. 

Ace'd  Error. 

18 

.00021 

•••") 

19 
20 

21 
21 

l} 

2.0 

0.0 

0.0 

21 

22 

1 

1.1 

+  .1 

+  .1 

22 

24 

2 

1.4 

—  .6 

—  .5 

23 

27 

2 

1.7 

—  .3 

—  .8 

24 

32 

1 

2.2 

+  1.2 

+  .4 

25 

38 

5 

2.8 

—  2.2 

—  1.8 

26 

44 

4 

3.4 

—  .6 

—  2.4 

27 

52 

3 

4.1 

+  1.1 

—  1.3 

28 

58 

6 

4.7 

—  1.3 

—  2.6 

29 

63 

3 

5.3 

+  2.3 

—  .3 

30 

66 

12 

5.8 

—  6.2 

—  6.5 

31 

68 

7 

6.1 

—  .9 

—  7.4 

32 

70 

6 

6.4 

+  .4 

—  7.0 

33 

72 

6.8 

+  6.8 

—  .2 

34 

74 

"i 

7.0 

0.0 

—  .2 

35 

76 

10 

7.5 

—  2.5 

—  2.7 

36 

78 

8 

7.8 

—  .2 

—  2.9 

37 

81 

7 

8.0 

+  1.0 

—  1.9 

38 

84 

8 

8.3 

+  .3 

—  1.6 

39 

87 

8 

8.6 

+  .6 

—  1.0 

40 

90 

10 

8.9 

—  1.1 

—  2.1 

41 

93 

9 

9.1 

+  .1 

—  2.0 

42 

96 

7 

9.1 

+  2.1 

+  .1 

43 

100 

13 

9.2 

—  3.8 

—  3.7 

44 

104 

11 

9.3 

—  1.7 

—  5.4 

45 

110 

6 

9.6 

+  3.6 

—  1.8 

46 

118 

7 

9.8 

+  2.8 

+  1.0 

47 

130 

12 

10.2 

—  1.8 

—  .8 

48 

146 

9 

10.8 

+  1.8 

+  1.0 

49 

163 

14 

11.4 

—  2.6 

—  1.6 

50 

182 

13 

12.1 

—  .9 

—  2.5 

51 

202 

11 

12.6 

+  1.6 

—  .9 

52 

223 

13 

13.0 

0.0 

—  .9 

53 

245 

16 

13.3 

—  2.7 

—  3.6 

54 

273 

14 

14.0 

0.0 

—  3.6 

55 

306 

13 

14.6 

+  1.6 

—  2.0 

56 

345 

14 

15.0 

+  1.0 

—  1.0 

57 

388 

14 

15.2 

+  1.2 

+  •? 

58 

449 

17 

15.4 

—  1.6 

—  1.4 

59 

530 

17 

16.0 

—  1.0 

—  2.4 

60 

625 

15 

16.1 

+  1.1 

—  1.3 

61 

730 

14 

15.9 

+  1.9 

+  -^ 

62 

840 

16 

15.4 

—  .6 

0.0 

63 

945 

13 

13.8 

+  .8 

+  .8 

64 

1065 

8 

12.5 

+  4.5 

+  5.3 

65 

1148 

15 

11.4 

—  3.6 

+  1.7 

66 

1343 

15 

11.2 

—  3.8 

—  2.1 

67 

1801 

12 

12.0 

0.0 

—  2.1 

68 

2673 

13 

15.1 

+  2.1 

0.0 

69 

4107 

70 

6255 

71 

9266 

72 

13291 

73 

18480 

74 

24983 

75 

32950 

76 

42531 

77 

53876 

78 

67136 

79 

82461 

80 

1.00000 

175 


176 
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The  only  data  I  have  available  for  purposes  of  comparison  are  the 
German  rates  of  disability  given  by  Mr.  Jackson,  some  of  which 
appear  in  Mr.  T.  E.  Young' s  paper  on  ' '  The  German  Law  of  Insur- 
ance against  Invalidity  and  Old  Age"  in  the  29th  volume  of  the 
Journal  of  the  Institute  of  Actuaries. 

The  first  three  columns  of  Table  B  are  extracted  from  Mr.  Young's 
Table  A. 

Column  (1)  is  the  rate  of  disability  amongst  the  Non-Train  staff  of 
the  German  railway  employees  according  to  Behm. 

Column  (2)  the  rate  deduced  by  Zimmerman. 

Column  (3)  the  rate  according  to  Behm  amongst  German  workmen 
in  various  trades. 

Column  (4)  the  rate  deduced  from  the  present  experience. 


TABLE  B. 

^ge. 

Column  (1). 

Column  (2). 

Column  (3). 

Column  (4) 

20 

.00038 

.00021 

.00019 

.00021 

25 

.00044 

.00054 

.00038 

.00038 

30 

.00084 

.00096 

.00076 

.00066 

35 

.00172 

.00220 

.00152 

.00076 

40 

.00326 

.00382 

.00305 

.00090 

45 

.00662 

.00698 

.00609 

.00110 

50 

.01272 

.01375 

.01218 

.00182 

55 

.02558 

.02687 

.02437 

.00306 

60 

.04651 

.05427 

.04873 

.00625 

65 

.07426 

.09752 

.09747 

.01148 

70 

.10633 

.15781 

.19493 

.06255 

75 

.13782 

.20617 

.38986 

.32950 

80 

.25822 

.23134 

.77972 

1.00000 

The  comparison  is  chiefly  of  interest  as  showing  how  inapplicable 
the  data,  which  up  to  the  present  have  been  available,  are  for  use  by 
life  assurance  institutions.  The  occupations  included  in  the  data  from 
which  Columns  (1),  (2)  and  (3)  were  obtained  are  more  hazardous 
than  those  from  which  Column  (4)  was  obtained.  I  hope,  at  some 
future  time  to  deal  with  the  effect  of  occupation  upon  disability  when 
more  extensive  data  are  available.  The  rates  I  obtained  from  hazard- 
ous occupations  were  more  favorable  than  those  given  in  Column  (4), 
a  result  which  could  not  be  accepted.  The  rate  of  mortality,  how- 
ever, in  the  hazardous  occupations  was  exceedingly  heavy  compared 
with  that  obtained  from  non-hazardous  occupations. 

The  rates  in  Column  (4)  may  be  said  to  represent  the  disability 
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caused  mainly  through  sickness,  accidents  amongst  non-hazardous  risks 
being  comparatively  few.  One  might  expect  under  these  circumstances 
a  low  and  slowly  increasing  rate  of  disability  until  the  older  ages  are 
reached.  If,  however,  hazardous  occupations  are  under  consideration, 
one  would  expect  to  find  a  heavier  rate  of  disability  especially  at  the 
younger  ages.  Young  men  in  hazardous  occupations  are  careless  and 
will  take  chances  that  older  and  more  experienced  men  will  not  take. 


Combined  Rate  of  Mortality  and  Disability. 

I  have  used  the  letter  i  in  the  top  left  corner  of  the  usual  symbol 
to  denote  that  it  applies  to  disabled  lives  and  the  letter  a  to  signify 
that  active  members,  or  those  who  have  not  become  disabled,  are 
referred  to.     For  example  : — 

"■qx  =  rate  of  mortality  at  age  x  amongst  active  lives. 
^q^  =  rate  of  mortality  at  age  x  amongst  disabled  lives. 
«Z_j  =  active  lives  at  age  x,  amongst  l^  survivors  at  that  age. 
(iq)^=^  rate  of  death  or  disability  at  age  x. 

=  {\  +  "?x— i"?x} 

.  •.     The  number  of  deaths  or  cases  of  disability  at  age  x  = 

of  which  "^x  {  i  —  ¥x^x }  =  disability  cases 

and  «/,  { «9,  —  iifq, }  =  deaths. 

The  expressions  in  brackets  are  the  modified  rates  of  disability  or 
death  used  in  determining  the  value  of  benefits  payable  at  death  or 
disability. 

The  number  surviving  death  or  disability  can  be  obtained  from  the 
formula, 

«4  +  «=/.[>,(l  — O]  fe  +  l(l  — i;  +  l)].  .  .  fe  +  n-l(l— 4  +  „_0] 

Assuming  l^  to  be  the  radix  of  the  mortality  table  used. 

This  formula  requires  a  knowledge  of  the  rate  of  mortality  amongst 
the  active  members  or  of  the  rate  of  mortality  amongst  the  disabled 
lives. 
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Rate  of  Mortality  amongst  Disabled  Lives. 

The  whole  experience  of  the  society  consisted  of  over  2000  cases  of 
disability  and  the  records  in  this  connection  were  very  complete.  The 
experience  is  unique  and  affords  a  reliable  guide,  in  my  opinion,  to  the 
death  rate  which  may  be  expected  amongst  assured  lives  who  have 
become  permanently  disabled.  Cases  in  which  the  disability  proved 
to  be  only  temporary  were  omitted  from  the  experience,  because  the 
number  of  such  cases  will  naturally  vary  with  the  care  exercised  in 
passing  upon  the  applications  for  the  disability  benefit,  and  the  inter- 
pretation put  upon  "permanent  disability."  It  has  generally  been 
interpreted  by  the  society  as  inability  on  account  of  accident  or  disease 
to  earn  a  living.  Of  the  2026  lives,  1229  or  over  60  per  cent,  had 
died  at  the  time  the  experience  closed  in  1907.  In  order  to  deter- 
mine, if  possible,  the  probable  effect  of  the  cause  of  disability  upon 
the  subsequent  rate  of  mortality,  I  have  prepared  the  Table  C. 

The  "duration  of  disability" — or  the  average  duration  between 
disability  and  death — amounted  to  1  year  4  months  and  28  days. 
The  deaths  were  divided  into  age  groups  according  to  the  main  causes 
of  disability  and  the  ' '  duration  of  disability ' '  determined  for  each 
cause. 

If  the  age  at  disability  was  the  chief  influence  upon  the  subsequent 
rate  of  mortality,  then  such  comparisons  would  be  of  little  value.  But 
I  think  that  it  will  be  admitted  that  when  these  unfortunate  people 
have  become  permanently  disabled  the  cause  of  their  condition  is  of 
greater  influence  than  the  age  at  which  it  happened. 

The  prevalence  of  consumption  at  the  younger  ages,  combined  with 
the  short  period  elapsing  before  death,  produces  the  heavy  rate  of 
mortality  at  those  ages  indicated  in  Table  D.  The  age-distribution  of 
the  cases  of  paralysis,  the  second  largest  group,  show  the  majority  of 
cases  to  be  above  age  50  and  these  cases  have  a  comparatively  large 
average  duration.  A  study  of  this  table  was  of  assistance  in  arriving 
at  the  rates  given  in  Table  E.  In  Table  D  I  have  given  the  exposed 
to  risk  and  deaths  for  the  first  policy  year  following  disability  and  the 
exposed  and  deaths  excluding  that  year.  The  rough  rates  of  mortality 
and  the  aggregate  rates  I  graduated  by  the  graphic  method  and  the 
results  are  given  in  Table  E,  with  Mr.  Jackson's  Table  No.  X  and 
some  German  rates. 
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TABLE  D. 

Attained 

*-^W+o 

'^W  +  o 

Age. 

19 

1 

1 

20 

6 

3 

21 

6 

4 

22 

11 

4 

23 

14 

5 

24 

18 

10 

25 

28 

14 

26 

32 

12 

27 

18 

7 

28 

30 

14 

29 

33 

16 

30 

44 

18 

31 

46 

26 

32 

40 

16 

33 

33 

9 

34 

45 

19 

35 

49 

23 

36 

50 

16 

37 

44 

19 

38 

42 

15 

39 

53 

23 

40 

57 

25 

41 

46 

20 

42 

52 

18 

43 

50 

15 

44 

54 

18 

45 

58 

19 

46 

60 

21 

47 

56 

20 

48 

75 

28 

49 

64 

26 

50 

57 

25 

51 

56 

17 

52 

69 

29 

53 

59 

24 

54 

52 

20 

55 

58 

17 

66 

52 

20 

57 

45 

9' 

58 

46 

6 

59 

51 

17 

60 

36 

11 

61 

37 

12 

62 

33 

8 

63 

39 

8 

64 

22 

5 

65 

24 

2 

66 

20 

6 

67 

21 

6 

68 

15 

5 

69 

9 

1 

70 

4 

1 

71 

1 

... 

72 

1 

1 

73 

«•• 

... 

74 

1 

... 

i^(i)       i^W 


2  0 

4  2 

8  1 

16  6 

15  1 

24  2 
36  7 
36  7 
38  4 
44  4 

54  9 

55  3 

65  10 
67  7 
72  8 
77  7 
91  14 
87  6 
94  5 

97  10 
101  15 

100  17 

98  15 
97  14 

99  8 

110  10 
115  12 
120  20 
120  11 

114  14 

115  10 

111  12 
122  17 
118  15 

101  12 
110  18 
104  14 

99  9 

115  11 

117  21 

97  20 

83  10 

72  9 

83  19 

66  7 
66  7 
61  7 
54  5 
44  6 
34  4 

25  6 
11  2 

6  3 

2  2 


RATE   OF   PERMANENT   DISABILITY,    ETC. 


181 


TABLE  E. 


CQ    » 


M      >— ' 


01  ru 


%4     ta'P    >% 

art  ca^-^ 
„  K  o  9< 


20  .538  .538  .2695 

21  .497  .300  .450  .2375 

22  .474  .254  .406  .2059 

23  .462  .217  .373  .1905 

24  .453  .189  .346  .1770 

25  .447  .170  .322  .1670 

26  .443  .160  .308  .1595 

27  .439  .151  .295  .1530 

28  .436  .143  .283  .1480 

29  .433  .135  .274  .1425 

30  .430  .129  .265  .1370 

31  .427  .125  .257  .1320 

32  .425  .122  .849  .1265 

33  .422  .119  .243  .1210 

34  .418  .117  .237  .1145 

35  .414  .115  .230  .1090 

36  .408  .114  .225  .1040 

37  .402  .113  .222  .1005 

38  .398  .112  .218  .0970 

39  .394  .112  .215  .0945 

40  .390  .112  .212  .0925 

41  .386  .112  .210  .0910 

42  .384  .112  .208  .0890 


43 

.381 

.112 

.206 

.0875 

44 

.379 

.113 

.205 

.0865 

45 

.376 

.113 

.203 

.0860 

46 

.372 

.114 

.202 

.0850 

47 

.368 

.115 

.202 

.0845 

48 

.364 

.116 

.201 

.0845 

49 

.360 

.117 

.200 

.0844 

50 

.355 

.118 

.199 

.0843 

51 

.351 

.119 

.199 

.0841 

52 

.347 

.121 

.198 

.0839 

53 

.342 

.123 

.196 

.0838 

54 

.336 

.125 

.195 

.0837 

55 

.330 

.127 

.194 

.0836 

56 

.323 

.129 

.192 

.0835 

57 

.515 

.132 

.190 

.0835 

58 

.308 

.134 

.187 

.0835 

59 

.300 

.136 

.184 

.0835 

.08310 


.06560 


.06390 


.06220 


.05300 


.05100 


.04850 


60  .292 

61  .284 

62  .275 

63  .266 

64  .257 

65  .246 

66  .235 

67  .223 

68  .208 


69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 


.188 
.160 


.139 
.142 
.145 
.148 
.150 
.151 
.153 
.154 
.156 
.167 
.158 
.160 
.162 
.165 
.168 
.172 
.176 
.181 
.186 
.192 
.198 
.205 
.212 
.220 
.228 
.236 
.266 
.303 
.347 
.396 
.455 
.532 
.634 
.734 
857 

i!ooo  1.000 


.182  .0836 

.180  .0837 

.179  .0839 

.178  .0842 

.177  .0845 

.176  .0852 

.174  .0861 

.172  .0880 

.169  .0905 

.165  .0935 

.160  .0970 

.160  .1010 

.162  .1050 

.165  .1095 

.168  .1145 

.172  .1205 

.176  .1265 

.181  .1330 

.186  .1400 

.192  .1480 

.198  .1570 

.205  .1670 

.212  .1780 

.220  .1910 

.228  .2070 

.236  .2240 

.266  .2420 

.303  .2600 

.347  .2770 

.396  .2925 

.455  .3055 
.532 
.634 
.734 
.857 


.05120 


.06290 


.07800 


.10680 


.16260 
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The  ' '  ultimate ' '  table  possesses  the  dip  in  the  curve  shown  in  Mr. 
Jackson's  Table  'No.  X,  but  the  rates,  even  excluding  the  first  year 
of  assurance  are  very  much  higher  than  his  throughout.  This  is  a 
result  which  one  would  expect  in  view  of  the  assumption  it  was  neces- 
sary for  him  to  make  in  order  to  avoid  including  cases  of  temporary 
disability  or  sickness. 

In  calculating  the  monetary  values  it  was  assumed  that  everyone 
became  permanently  disabled  at  age  80.  The  rate  of  mortality 
amongst  the  disabled  lives  should,  logically,  run  into  the  American 
Experience  Table  at  that  age.  The  rate  obtained  for  *g,g  however, 
was  higher  than  the  American  Experience  rate  at  age  80;  the  junction 
was  therefore  made  at  age  85. 

The  rates  in  ' '  select ' '  form  are  useful  in  dealing  with  disability 
benefits  in  the  form  of  an  annuity.  In  Table  F  will  be  found  values, 
at  quinquennial  ages,  of  annuities  based  upon  the  ' '  select ' '  and  * '  ulti- 
mate ' '  rates  and  3^  per  cent. 


TABLE  F. 

Age 

t„ 

iji) 

M 

^M 

^x  +  l 

20 

2.892 

4.239 

25 

4.268 

6.116 

30 

4.732 

6.776 

35 

4.918 

6.920 

40 

5.023 

6.826 

45 

4.978 

6.598 

50 

4.917 

6.285 

55 

4.823 

5.906 

60 

4.802 

5.558 

65 

4.845 

5.278 

70 

4.998 

4.926 

Construction  of  '^/^  ^Column. 

The  construction  of  the  column  H^  showing  the  survivors  of  death 
and  disability  at  each  age  proved  an  interesting  operation.  As  one  of 
the  objects  of  the  paper  was  to  determine,  as  nearly  as  possible,  the 
extra  premium  required  to  cover  the  cessation  of  premium  payments 
on  permanent  disability  under  different  forms  of  contracts  and  for 
various  limiting  ages  of  disability,  the  American  Experience  Table 
was  adopted  as  a  basis.  By  adopting  such  a  table  it  is  assumed  that 
the  I  column  is  divided  into  the  two  sections  "■l^  and  */^,  such  that 
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\  +  H^  =  l^ 

and  that  \\  +  "^^(l  -  ^i^yi^  =  d^ 

This  assumption  is  only  strictly  applicable  when  the  rates  of  disability 
and  of  mortality  amongst  disabled  lives  are  deduced  from  the  same 
data  as  the  mortality  table  used  as  a  basis.  The  problem  is  more 
complicated  than  that  of  combining  the  lapse  rate  with  the  rate  of 
mortality.  When  constructing  a  combined  lapse  and  mortality  table 
the  exit  by  lapse  is  final,  whereas  an  exit  by  disability  has  to  be  dealt 
with  further  as  a  death  and  has  a  twofold  effect  upon  the  table. 

The  following  formulae  were  used  to  obtain  the  various  columns 
required  : 

«4  =  d^  —  »4 

Of.!     0/7     _i_  0/ 

y  X  "-a;    •       '■as 

%  =  ^''-'^{d'  —  d) 
These  are  based  upon  the  formula 

''qx  +  ix  —  ix  X  "qz 

as  representing  the  probability  of  an  "  active  ' '  life  dying  or  becoming 
disabled  at  age  x,  q  and  i  representing  the  probabilities  of  dying  and 
becoming  disabled,  respectively. 

It  will  be  noticed  that  the  result  of  dividing  °dx  by  "^  is  a  modified 
value  of  the  probability  (^qx)  of  an  active  life  dying  at  age  x,  and  is 
equal  to  "^^(1  —  W).  Unless  the  true  value  is  found,  the  number  of 
cases  of  disability  will  be  overestimated.  The  correction  is  of  no 
importance  at  the  younger  ages  but  increases  rapidly  at  the  latter  end 
of  the  table. 

Table  G  gives  the  results  obtained  by  the  use  of  this  method. 
After  calculating  «4,  the  next  value  to  obtain  is  %  from  which  can  be 
calculated  'dx,  "-d^^  and  then  "q'^,  "g„  etc. 

At  age  76  the  value  of  ^dx  exceeded  the  total  number  of  deaths 
shown  by  the  American  Experience  Table,  and  the  remaining  values 
of  "4  were  obtained  by  deducting  Hx  from  4- 
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TABLE  G. 

\.ge. 

X. 

% 

% 

d' 

X 

Total 
decrement. 

% 

% 

20 

92637 

723 

19 

742 

46557 

21 

91895 

713 

20 

733 

19 

9 

44621 

22 

91162 

709 

22 

731 

30 

12 

42769 

23 

90431 

705 

24 

729 

40 

15 

40991 

24 

89702 

702 

29 

731 

49 

17 

39286 

25 

88971 

698 

34 

732 

61 

20 

37648 

26 

88239 

695 

39 

734 

75 

23 

36076 

27 

87505 

691 

46 

737 

91 

27 

34565 

28 

86768 

687 

50 

737 

110 

31 

33115 

29 

86031 

684 

54 

738 

129 

35 

31724 

30 

85293 

681 

56 

737 

148 

39 

30388 

31 

84556 

679 

57 

736 

165 

42 

29107 

32 

83820 

678 

59 

737 

ISO 

45 

27878 

33 

83083 

679 

60 

739 

194 

47 

26698 

34 

82344 

680 

61 

741 

207 

49 

25566 

35 

81603 

682 

62 

744 

219 

50 

24479 

36 

80859 

685 

63 

748 

231 

52 

23435 

37 

80111 

688 

65 

753 

242 

54 

22433 

38 

79358 

694 

67 

761 

253 

55 

21471 

39 

78597 

699 

68 

767 

265 

57 

20546 

40 

77830 

706 

70 

776 

276 

59 

19658 

41 

77054 

714 

72 

786 

287 

60 

18803 

42 

76268 

723 

73 

796 

299 

62 

17982 

43 

75472 

733 

75 

808 

310 

64 

17193 

44 

74664 

746 

77 

823 

321 

66 

16434 

45 

73841 

761 

80 

841 

332 

67 

15703 

46 

73000 

778 

85 

863 

345 

70 

14999 

47 

72137 

797 

93 

890 

360 

73 

14321 

48 

71247 

820 

103 

923 

380 

76 

13666 

49 

70324 

846 

114 

960 

407 

81 

13032 

50 

69364 

874 

126 

1000 

440 

88 

12420 

61 

68364 

906 

137 

1043 

478 

95 

11827 

52 

67321 

941 

149 

1090 

520 

103 

11253 

53 

66231 

980 

161 

1141 

566 

111 

10696 

54 

65090 

1023 

176 

1199 

616 

120 

10156 

55 

63891 

1069 

194 

1263 

672 

130 

9632.2 

56 

62628 

1119 

214 

1333 

736 

141 

9122.4 

57 

61295 

1171 

235 

1406 

809 

154 

8626.0 

58 

59889 

1228 

266 

1494 

890 

166 

8143.7 

59 

58395 

1286 

306 

1592 

990 

182 

7671.9 

60 

56803 

1343 

351 

1694 

3.114 

203 

7210.0 

61 

55109 

1401 

397 

1798 

1262 

227 

6758.6 

62 

53311 

1457 

441 

1898 

1432 

256 

6316.8 

63 

51413 

1512 

479 

1991 

1617 

288 

5886.3 

64 

49422 

1569 

518 

2087 

1808 

320 

5467.1 

65 

47335 

1627 

534 

2161 

2006 

353 

5059.2 

66 

45174 

1689 

595 

2284 

2187 

381 

4664.7 

67 

42890 

1745 

757 

2502 

2401 

413 

4279.1 

68 

40388 

1779 

1055 

2884 

2745 

464 

3893.4 

69 

37554 

1771 

1505 

3276 

3336 

550 

3497.8 

70 

34278 

1695 

2089 

3784 

4291 

696 

3084.7 

71 

30494 

1539 

2751 

4290 

5684 

909 

2651.1 

72 

26204 

1268 

3393 

4661 

7526 

1219 

2201.1 

73 

21543 

905 

3889 

4794 

9700 

1600 

1748.4 

74 

16749 

487 

4115 

4602 

11989 

2014 

1313.5 

75 

12147 

53 

4002 

4055 

14090 

2423 

920.39 

76 

8092 

3442 

3442 

15669 

2758 

592.33 

77 

4977 

2681 

16353 

2960 

352.02 

78 

2887 

1938 

16074 

2990 

197.30 

79 

1648 

1359 

15022 

2884 

108.82 

80 

971 

971 

13497 

61.94( 
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The  values  of  benefits  payable  ou  disability  can  also  be  determined 
from  this  table. 

Monetary  Values. 

The  premiums  allowing  for  cessation  at  disability  were  calculated 
on  a  3|^  ^  basis  by  dividing  the  annuity  value  determined  from  Table 
G,  into  the  American  Experience  Single  Premium. 

Table  H  gives  the  extra  premiums  required  under  Whole  Life,  15 
and  20  Payment  Life  Policies  when  premiums  cease  at  death  or  age 
80,  or  on  death  or  disability  provided  it  occurs  before  ages  70,  65 
or  60. 

The  Whole  Life  extras  are  very  similar  to  those  deduced  by  Mr. 
Jackson  from  Mr.  Sutton's  Friendly  Societies  Experience  and  given 
in  Table  XI  of  his  paper.  This  result  is  remarkable  when  the  diver- 
gence between  the  data  and  methods  used  in  the  two  cases  is  considered. 

The  conclusion  which  I  believe  is  warranted  by  these  figures  is  that 
a  company  would  be  safe  in  granting,  without  extra  premium,  relief 
from  payment  of  premiums  in  the  event  of  permanent  disability  before 
age  60.  Under  Limited  Payment  Life  policies,  the  extras  are  very 
small  and  it  would  appear  that  a  company  could  grant  the  same  relief 
on  disability  during  the  full  premium  paying  period  for  all  policies 
issued  on  lives  aged  45  or  under. 

I  am  indebted  to  Mr.  W.  G.  Fitzgerald  for  his  assistance  in  the 
calculations  involved  in  the  paper. 


TABLE 

H. 

15  Payment  Life. 

i^ge. 

American 

Experience 

Rate  per  SIOOO. 

Disability 

or  age 

80. 

Disability 

before 

60. 

Disability 

before 

65. 

Disability 

before 

70. 

20 

25.15 

.03 

.03 

.03 

.03 

25 

27.31 

.03 

.03 

.03 

.03 

30 

29.91 

.03 

.03 

.03 

.03 

35 

33.05 

.03 

.03 

.03 

.03 

40 

36.89 

.06 

.06 

.06 

.06 

45 

41.66 

.15 

.15 

.15 

.15 

50 

47.77 

.37 

.29 

.37 

.37 

55 

55.71 

.96 

.35 

.76 

.96 

60 

66.43 

4.16 

1.01 

2.38 
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Table  H. — Continued. 
20  Payment  Life. 

American  Disability  Disability  DisabOity  Disability 

Age.           Experience  or  age  before  before  before 

Rate  per  81000.  80.  60.  65.  70. 

20      20.72  .03  .03  .03  .03 

25      22.53  .03  .03  .03  .03 

30      24.71  .04  .04  .04  .04 

35      27.40  .04  .04  .04  .04 

40      30.75  .09  .09  .09  .09 

45      35.07  .22  .18  .22  .22 

50      40.82  .57  .29  .48  .57 

55      48.70  2.16  .32  .78  1.41 

60      59.85  8.43  .95  2.52 

Whole  Life. 

American  Disability  Disability  Disability  Disability 

Age.           Experience  or  age  before  before  before 

Rate  per  SIOOO.  80.  60.  65.  70. 

20              13.48  .24  .05  .07  .10 

25             15.10  .34  .07  .10  .14 

30             17.19  .48  .08  .12  .18 

35             19.91  .71  .10  .16  .25 

40             23.50  1.10  .15  .23  .39 

45             28.35  1.79  .20  .34  .CO 

50              34.99  3.10  .27  .52  .96 

55             44.13  5.69  .30  .76  1.58 

60             56.83  11.38  .91  2.56 
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Abstract   of   the   Discussion   of   Papeks   read  at 
THE   Previous   Meeting. 


A  NOTE  ON  THE  ORIGINAL  CONTRIBUTION  PLAN — PERCY  C.  H.  PAPPS. 

Vol.  XI,  Page  49. 

Written  Discussion. 

Mr.   Moir: 

The  Contribution  Plan  of  distribution  is  employed  so  univer- 
sally in  this  country  that  Mr.  Papps'  paper  is  useful  to  many  who 
find  it  inconvenient  to  consult  the  original  paper  by  Mr.  Homans. 
Moreover,  Mr.  Papps  has  expressed  formulas  in  present  day  nota- 
tion which  is  more  easily  understood,  and  has  added  some  useful 
comment  as  to  the  practical  workings  of  the  Contribution  Plan. 

The  general  principle  of  this  plan  of  distribution  commends  itself 
to  all  fair  minded  men  as  furnishing  the  most  equitable  system 
for  disposing  of  those  funds  which  necessarily  accumulate  if  a 
company  wishes  to  conduct  its  business  on  conservative  lines  with 
adequate  provision  for  the  uncertainties  of  the  future.  Well  con- 
ducted companies  can  still  earn  41/2%  interest  net  on  their  invest- 
ments but  it  would  never  do  to  use  that  rate  for  premium  calcula- 
tions. It  is  not  sufBcient  that  we  can  earn  the  rate  we  may  assume 
now;  the  assumption  is  made  for  60  or  70  years  to  come,  and  we 
must  continue  to  earn  the  rate  we  assume  for  all  that  time. 

It  is  not  many  years  ago  since  companies  were  earning  between 
5%  and  6%  interest,  while  now  the  rate  approximates  4i/^%. 
Of  course  it  does  not  follow  that  because  the  net  interest  has  fallen 
nearly  1%  in  20  years  that  we  can  look  for  a  similar  fall  in  the  next 
20  years.  The  fall  which  has  taken  place  was  in  the  nature  of  trim- 
ming off  rough  edges  and  getting  down  more  nearly  to  a  solid 
interest  basis  and  the  result  must  be  that  the  process  of  reduction 
will  meet  with  more  and  more  serious  opposition  as  it  progresses. 
Wliile,  therefore,  borrowers  with  good  security  might  with  com- 
parative ease  force  a  reduction  from  6%  to  5%,  they  would  find 
it  much  more  difficult  to  effect  a  change  from  41/2%  to  31/2%. 
Means  of  communication  over  the  world  are  being  so  rapidly  im- 
proved that  the  tendency  for  interest  rates  to  find  the  same  level 
is  becoming  more  marked,  and  as  the  level  is  reached  a  greater 
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resistance  "will  be  met  in  any  further  attempted  reduction.  There 
is  in  operation  a  law  like  the  "  law  of  diminishing  returns  "  which 
will  maintain  interest  rates  at  a  better  level  than  many  pessimists 
seem  to  suppose. 

This  factor  of  the  interest  rate  is  proliably  the  most  serious 
question  with  which  insurance  executives  have  to  deal  and  they 
have  to  show  intelligence  and  progressiveness  in  regard  to  the 
classes  of  their  investments  in  order  to  maintain  a  high  return  on 
the  rapidly  increasing  assets.  A  well  conducted  company  can  con- 
trol its  mortality  since  the  trend  of  human  development  has  been 
continuously  towards  improvement  and  we  have  no  reason  to 
anticipate  any  setback. 

One  of  the  most  noticeable  changes  in  recent  years,  and  this 
will  be  cumulative  for  some  years  to  come,  is  the  reduced  profit 
from  surrenders  and  lapses.  In  all  probability  twenty  years  hence 
this  profit  will  be  a  negligible  quantity,  a  condition  to  be  hailed 
with  satisfaction  by  all  who  are  vitally  interested  in  life  insurance. 

Wliile  it  is  interesting  to  discuss  the  Contribution  Plan  from  a 
theoretical  and  analytical  standpoint  dealing  with  each  particular 
source  of  surplus,  we  must  get  away  from  these  nice  theories  and 
deal  with  practical  matters.  Mr.  Homans  recommended  the  use  of 
a  mortality  table  based  upon  the  experience  of  the  company.  This, 
while  a  beautiful  theory,  is  generally  impracticable,  especially  in 
the  light  of  recent  legislation  whch  calls  for  an  annual  distribution 
of  surplus.  The  mortality  even  in  the  largest  companies  fluctuates 
BO  much  from  year  to  year  in  the  aggregate  that  the  variations 
at  individual  ages  and  in  groups  of  adjacent  ages  which  would 
govern  the  curve  of  an  experience  table  would  be  altogether  too 
severe  to  admit  of  any  proper  use  being  made  of  the  mortality  of 
the  company  during  the  distribution  interval,  unless  the  experience 
can  be  expressed  as  a  function  of  some  standard  table.  For  pur- 
poses of  distribution  a  standard  table  seems  necessary  and,  while 
I  should  like  to  see  statistics  in  which  I  could  have  more  confi- 
dence than  in  the  American  Experience  Table,  we  are  at  present 
tied  do^Ti  to  this  by  legislation  and  must  do  the  best  we  can  with 
it  as  a  basis,  although  the  curve  of  this^ table  probably  does  not 
represent  the  mortality  curve  in  well  conducted  companies  in  this 
country. 

On  the  other  hand,  Mr.  Homans'  system  of  using  the  "  effective 
annual  premium,  or  the  premium  actually  paid,  diminished  by  a 
constant  for  expenses  and  a  percentage  for  commissions "  is  to 
be  highly  commended  and  is  used  less  frequently  than  perhaps  it 
should  be.  The  expenditures  of  a  life  insurance  company  can 
seldom  be  expressed  as  a  percentage  of  the  premiums  nor  can  they 
be  expressed  as  a  percentage  of  the  loadings.  Accordingly  a  more 
equitable  distribution  is  reached  when  Mr.  Homans'  original  plan 
of  using  a  percentage  of  the  premium  and  a  constant  depending 
upon  the  amount  of  outstanding  insurance  is  employed. 
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Mr.  Homans  also  discussed  briefly  the  general  surplus  earned  by 
a  company,  the  distribution  of  which  he  said  "  is  not  governed  by 
the  same  principles  of  equity.  It  was  a  fund  belonging  to  the 
members  as  a  body  and  might  equitably  have  been  divided  amongst 
them  all  pro  rata  in  equal  proportions,  or  amongst  them  in  pro- 
portion to  premiums  paid,  or  in  proportion  to  the  sums  insured, 
or,  indeed,  by  any  method  which  may  have  been  prescribed  by  the 
charter  or  promised  by  the  company." 

Mr.  Papps'  contribution  will  be  found  exceedingly  valuable  by 
students,  not  only  for  examination  purposes  but  also  by  students 
who  have  long  said  good-bye  to  examinations  but  who  wish  to 
refresh  their  memories  as  to  the  theories  involved  in  this  contri- 
bution plan  of  distribution. 

Mr.  S.  S.  Hall: 

In  addition  to  the  various  publications  pointed  out  by  Mr.  Papps, 
Mr.  Homans  Contribution  Formula  may  be  found  together  with  a 
full  explanation  of  its  meaning  in  the  Eeports  of  the  Board  of 
Trustees  of  the  Mutual  Life  Insurance  Company  for  various  years. 
It  first  appears  in  the  Twenty-first  Annual  Eeport  covering  the 
operations  of  that  company  for  the  year  ending  July  31st,  1864. 
The  Twenty-first  Annual  Eeport  just  referred  to,  contains  an  appen- 
dix which  not  only  gives  the  full  formula  together  with  an  expla- 
nation thereof  but  also  contains  an  official  report  of  Mr.  Elizur 
Wright  which  bears  the  date  of  July  11th,  1862.  There  are  also 
in  the  same  appendix  extracts  from  Mr.  Wright's  second  report 
made  to  the  Board  of  Trustees  April  23rd,  1863.  In  addition  to 
these  two  reports  there  are  extracts  of  a  report  made  by  Professor 
Henry  James  Anderson  under  date  of  February  15th,  1864.  It  is 
interesting  to  note  that  Mr.  Wright  in  his  report  of  July  11th, 
1862,  refers  to  Mr.  Fackler's  formula. 

An  examination  of  the  records  showing  the  method  of  computing 
dividends  each  year  by  the  Mutual  Life  Insurance  Company  con- 
tains opposite  the  year  1863  the  following  memorandum: — 

"  Contribution  Formula  first  used." 

The  next  dividend  after  that  of  1863  was  declared  in  1866  on 
which  date  the  Company  in  accordance  with  a  special  act  of  the 
Legislature  of  the  State  of  New  York  began  to  declare  dividends 
annually.  The  formula  used  in  the  dividend  for  1866  is  inter- 
esting, as  it  shows  that  in  that  particular  year  Mr.  Homans  em- 
ployed only  the  excess  of  interest  and  the  amount  saved  from  the 
loading,  crediting  in  this  calculation  the  savings  of  loadings  with 
7%  interest.  A  similar  formula  was  used  in  computing  the  annual 
dividends  for  1867,  1868  and  1869,  excepting  that  in  1869  the 
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rate  of  interest  was  taken  at  61/2%  (gross).  In  1870,  however, 
the  dividends  were  evidently  computed  on  the  basis  of  Mr.  Fackler's 
formula,  taking  the  excess  of  interest,  the  saving  from  loading  and 
the  saving  from  mortality.  During  the  years  in  question  the  Com- 
pany stated  in  each  of  its  annual  reports  that  its  dividends  were 
computed  on  the  basis  of  the  Contribution  Formula  as  announced 
by  Mr.  Homans  in  its  Twenty-first  Annual  Report. 

It  will  be  noted  from  the  above  that  Mr.  Homans  recognized 
from  the  beginning  that  it  was  not  necessary  to  employ  all  of  the 
profits  from  the  three  sources,  namely,  excess  of  interest,  savings 
from  mortality  and  savings  from  loading  in  order  to  fulfill  the 
requirements  of  the  Contribution  Formula. 

Oral  Discussion. 

Mr.  D.  P.  Fackler:  This  general  subject  was  mentioned  as 
far  back  as  the  year  1889.  In  the  Fall  meeting  of  the  Society 
that  year  I  presented  a  paper  entitled  "  An  Account  of  the  Various 
Dividend  Systems  which  have  been  adopted  by  American  Life  In- 
surance Companies  up  to  this  time."  I  now  recall  this  paper 
partly  lest  I  should  appear  to  make  any  statement  at  this  time 
that  is  not  entirely  consistent  with  what  was  said  during  Mr. 
Homans'  lifetime.  There  is  always  a  chance  that  one  may  seem 
to  claim  more  than  he  is  entitled  to  do  in  the  absence  of  a  man 
upon  whose  reputation  he  may  appear  to  infringe. 

I  will  read  from  that  paper  a  few  paragraphs  regarding  the 
Mutual  Life  of  New  York. 

"  The  unreasonableness  of  the  percentage  dividend  system  was 
so  generally  conceded  that  in  1861  the  Trustees  of  the  Company 
decided  to  send  Mr.  Homans  to  England  to  obtain  the  advice  of 
the  English  actuaries  upon  that  as  well  as  other  points.  After  his 
return,  the  Trustees  decided  to  adopt  what  was  known  as  the 
Jellicoe  formula  for  distribution;  and,  as  some  may  not  be  aware 
of  just  what  this  was,  a  brief  explanation  may  be  desirable. 

"  The  average  rate  of  interest  realized  by  the  Mutual  Life  had 
been  six  and  a  half  per  cent.,  and  the  Jellicoe  method  was  to  find 
the  premiums,  according  to  a  mortality  table  based  on  the  Com- 
pany's experience,  with  six  and  a  half  per  cent,  interest,  then 
deduct  from  the  actual  premium  paid  on  each  policy  the  corres- 
ponding premium  computed  as  above,  and  give  the  policy  a  share 
of  the  total  surplus  in  proportion  to  the  excess  thus  ascertained. 

"  This  decision  was  made  by  the  Trustees  about  January  1st, 
1862  (the  exact  date  can  be  found  by  reference  to  the  minutes  of 
the  Insurance  Committee  and  of  the  Board  of  Trustees).  It  was 
to  go  into  effect  at  the  next  dividend,  February  1st,  1863,  but 
very  early  in  1862  objections  were  urged  against  it  and  different 
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plans  were  suggested;  this  finally  led  to  the  adoption  of  what  is 
known  as  the  Contribution  Plan. 

"  When  it  is  considered  that  this  entirely  new  and  very  intricate 
system  was  then  ajjplied  to  the  division  of  three  million  dollars  of 
surplus,  all  practical  men  can  appreciate  the  responsibility  assumed 
by  the  Actuary  who  recommended,  and  also  by  the  President  and 
Trustees  who  had  the  intelligence  to  understand  and  the  courage 
to  adopt  it;  all  of  them  should  receive  the  credit  to  which  their 
action  entitled  them." 

In  this  connection  I  have  here  a  pamphlet  which  I  have  pre- 
served with  great  care  for  forty-six  years.  It  is  a  pamphlet  pub- 
lished by  the  Mutual  Life  in  1863  which  illustrates  very  fully  the 
difference  between  the  percentage  plan  that  they  had  previously 
followed  and  the  Jellicoe  method  which  they  adopted  in  1862  (but 
did  not  put  in  operation),  and  the  Contribution  Plan  which  they 
did  actually  put  into  use  in  the  year  1863.  It  is  lengthy  and  of 
a  character  such  that  it  cannot  be  fully  stated  to  you  orally,  but 
I  have  shown  it  to  a  number  of  the  older  members  and  others 
more  particularly  interested  in  the  subject,  particularly  Mr.  Papps, 
so  that  they  shall  understand  the  situation  as  it  was  in  those 
early  days. 

There  has  been  some  mention  of  an  "  independent  formula " 
prepared  by  me;  the  facts  are  that  I  made  up  two  formulas,  one 
the  contribution  formula  as  generally  known  and  another  one  which 
was  a  modification  of  the  Jellicoe  formula,  and  that  was  the  one 
referred  to  by  Professor  Wright.  The  latter  was  presented  simply 
as  an  alternative  formula  in  case  the  trustees  should  feel  that  they 
were  in  any  way  compromised  by  having  adopted  the  Jellicoe 
system.  The  Jellicoe  system,  as  I  stated,  was  based  on  a  calcula- 
tion of  the  whole  life  premium  required  according  to  the  experi- 
ence of  the  corporation  in  the  past — both  as  to  mortality  and 
interest.  In  other  words,  it  assumed  that  in  future  the  rate  of 
interest  would  be  six  and  a  half  per  cent.,  and  the  mortality  would 
be  as  it  had  been,  which,  of  course,  as  we  can  now  see  clearly, 
was  a  great  mistake;  but  they  did  not  see  it.  That  would,  of 
course,  tie  them  up  to  that  method  all  through  the  future,  because 
they  assumed  to  judge  from  the  past  both  the  maximum  rate  of 
mortality  and  the  minimum  rate  of  interest  to  be  realized  there- 
after. I  said  to  Mr.  Homans  substantially : — "  If  you  want  to 
follow  the  Jellicoe  idea  somewhat,  you  can  calculate  the  net  5 
year  6I/2  per  cent,  premium  requisite  to  meet  both  the  actual 
death  losses  during  the  five  year  dividend  period  (1858-63)  and  also 
provide  at  the  end  of  the  period  the  regular  reserve  based  on 
four  per  cent,  interest  and  a  conservative  mortality  table.  In  that 
case  you  will  have  a  net  premium  which  will  meet  all  require- 
ments,— that  will  provide  you  with  the  regular  reserve  at  the  end 
of  the   five  year  dividend  period  and  will  thus  not  compromise 
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you  in  the  future  when  the  rate  of  interest  may  fall  or  the  rate 
of  mortality  may  be  higher."  Some  calculations  were  made  upon 
that  basis,  but  I  never  intended  it  to  be  the  formula  for  actual  use. 
It  was  some  time  before  the  Company  was  willing  to  give  up  the 
Jellicoe  method  as  they  had  somewhat  committed  themselves  to  it, 
and  not  until  a  good  many  strong  representations  had  been  made 
was  Mr.  Homans  convinced  that  there  was  a  mistake  somewhere 
and  that  it  must  be  changed.  As  soon  as  he  saw  that  and  accepted 
the  new  principles  suggested,  the  way  was  clear.  The  Contribu- 
tion Formula  is  merely  a  natural  and  simple  statement  of  those 
principles. 
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AN    IMPORTANT    FACTOR    IN    THE    INTEREST    RATE 

WENDELL    M.    STRONG. 

Vol.  XI,  Page  55. 

Written  Discussion. 

Mr.  Eobertson: 

The  fact  that  apreciation  or  depreciation  of  the  monetary  stan- 
dard is  a  factor  in  determining  the  rate  of  interest  earned  on 
investments  over  a  given  period  of  time  has  been  recognized  by 
economists  for  over  a  century  and  a  half.  In  evidence  of  this 
statement,  I  submit  the  following  excerpt  from  a  remarkable  pam- 
phlet entitled  "  A  Discourse  Concerning  the  Currencies  of  the 
British  Plantations  in  x\merica,"  issued  by  Dr.  William  Douglass 
at  Boston  in  1740,  and  reprinted  in  the  Economic  Studies  of 
the  American  Economic  Association  in  1897.  Dr.  Douglass  writes 
as  follows : 

''  The  Arguments  current  amongst  the  Populace  in  favor  of 
Paper  Money,  are, 

"  1.  In  most  of  the  Paper  Money  Colonies  one  of  the 
principal  Reasons  alleged  for  their  Emissions;  was,  to  pre- 
vent Usurers  imposing  high  Interest  upon  Borrowers,  from 
the  Scarcity  of  Silver  Money.  It  is  true,  that  in  all  Coun- 
tries increased  Quantity  of  Silver,  falls  the  Interest  or 
Use  of  Money;  but  large  Emissions  of  Paper  Money  does 
naturally  rise  the  Interest  to  make  good  the  sinking  Prin- 
cipal; for  Instance,  in  the  Autumn,  A.  1737,  Silver  was  at 
26s.  to  27s.  per  Ounce,  but  by  a  large  Rhode  Island  Emission, 
it  became  in  Autumn  1739,  29s.  per  Oz.  This  is  7  per  Cent. 
Loss  of  Principal,  therefore  the  Lender,  to  save  his  Principal 
from  sinking,  requires  13  per  Cent  natural  Interest  (our 
Legal  Interest  being  6  per  cent)  for  that  year.  In  Autumn 
A.  1733,  Silver  was  22s.  per  Oz.  by  large  Emissions  it 
became  27s.  in  the  Autunm  A.  1734;  is  22  per  cent,  loss 
of  Principal ;  and  the  Lender  to  save  his  Principal,  requires 
28  per  cent,  natural  Interest  for  that  year.  Thus  the  larger 
the  Emissions,  natural  Interest  hecomes  the  higher;  there- 
fore the  Advocates  for  Paper  Money  (who  are  generally 
indigent  men,  and  Borrowers)  ought  not  to  complain,  when 
they  hire  Money  at  a  dear  nominal  Rate. 
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"  If  Bills  were  to  depreciate  after  a  certain  Eate,  Jus- 
tice might  be  done  to  both  contracting  parties,  by  imposing 
the  Loss  which  the  Principal  may  sustain  in  any  certain 
Space  of  Time  (the  Period  of  Payment),  upon  the  Interest 
of  a  Bond  or  Price  of  Goods;  but  as  Depreciations  are  un- 
certain, great  Confusions  in  Dealings  happen." 

Amongst  modern  economists  who  have  taken  a  similar  view  of 
the  subject,  the  names  of  John  Stuart  Mill,  Jacob  de  Haas,  Pro- 
fessor Marshall,  Professor  Nicholson,  and  Professor  Irving  Fisher 
may  be  mentioned.  It  seems  clear,  therefore,  that  we  may  accept 
as  fully  established  the  principle  set  forth  in  Mr.  Strong's  paper, 
that  depreciation  of  the  monetary  standard,  or  what  comes  to  the 
same  thing,  a  movement  upwards  in  general  prices,  is  a  determining 
factor  in  the  rate  of  interest. 

A  further  question  arises  as  to  the  manner  in  which  this  factor 
operates.  Is  it  the  nominal  rate  of  interest  as  expressed  in  terms 
of  the  monetary  standard  that  is  affected,  or  is  it  the  real  rate, 
or  what  may  be  called  the  rate  of  "  commodity  interest,"  that  re- 
flects the  operation  of  this  factor?  In  regard  to  this  question  the 
consensus  of  opinion  amongst  economists  appears  to  be  that 
any  prolonged  upward  movement  in  general  prices  is  to  a  large 
extent  anticipated  both  by  lenders  and  borrowers,  and  that  con- 
sequently it  is  the  nominal  rate  of  interest  that  is  chiefly  affected. 

Mr.  Strong  is  of  the  opinion  that  the  almost  continuous  upward 
movement  that  has  taken  place  in  general  prices  during  the  past 
ten  years  may  be  largely,  if  not  altogether,  accoimted  for  by  the 
greatly  increased  output  of  gold  in  that  time.  I  am  inclined,  how- 
ever, to  think  that  the  importance  of  this  cause  may  be  greatly 
exaggerated  and  that  the  movement  may  be  due  to  causes  of  an 
entirely  different  nature.  Wlien  we  come  to  consider  that  the 
annual  output  of  gold,  however  large  it  may  become,  must  always 
bear  a  ratio  negligible  in  size  to  the  enormous  total  transactions 
which  take  place  yearly  in  the  world's  markets,  it  would  seem 
as  if  we  must  look  elsewhere  for  the  effective  causes  that  have 
produced  the  present  high  general  price  level.  These,  I  think,  will 
be  chiefly  found  in  the  hopeful  and  speculative  spirit  that  has 
naturally  accompanied  a  long  series  of  bountiful  harvests,  and  in 
the  greatly  increased  purchasing  power  of  the  masses  which  has 
resulted  from  the  revival  in  trade  all  over  the  world. 

Mr.  Cole: 

Mr.  Strong  in  his  interesting  paper  on  the  subject  of  "An  Im- 
portant Factor  in  the  Interest  Eate  "  has  brought  forcibly  to  our 
attention  the  changing  value  of  gold  and  the  direct  bearing  which 
the  tremendous  increase  in  the  gold  production  of  the  world  may 
be  expected  to  have  on  ihe  rate  of  interest,  a  subject  which  must 
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always  be  of  the  greatest  importance  to  the  members  of  this  Society. 
As  Mr,  Strong  points  out,  the  present  immense  production  is  not 
due  so  much  to  the  discovery  of  new  fields  as  to  the  advancement 
in  mining  processes  and  the  progress  in  treatment  of  low  grade 
refractory  ores  at  a  profit  by  cyaniding.  Further  exploration  may 
of  course  lead  to  remarkable  discoveries  of  gold,  but  it  is  more 
probable  that  we  must  rely  for  increase  in  production  upon  the 
advances  of  science  and  the  use  of  ores  hitherto  considered  un- 
profitable. In  his  work  entitled  "  The  World's  Gold,"  Mons.  L. 
de  Launay  states  that  the  next  ten  years  will  probably  see  a  greater 
gold  output  than  ever  before  and  that  with  the  further  development 
of  the  Australian,  Canadian,  Mexican,  South  American  and  West 
African  fields,  which  are  now  only  partially,  or  in  the  latter  cases 
almost  wholly  undeveloped,  a  production  at  least  equal  to  that 
of  the  last  few  years  may  be  confidently  predicted  for  a  minimum 
period  of  the  next  thirty  years.  In  connection  with  this  statement 
in  reference  to  the  gold  output  of  the  world  it  might  be  well  to 
call  attention  to  the  fact  that  the  percentage  of  the  total  produc- 
tion consumed  by  the  arts  has  not  shown  nearly  so  large  an  increase, 
either  actual  or  proportionate,  as  occurred  in  the  amount  of  gold 
extracted.  For  instance,  in  1890  of  the  output  of  $120,000,000. 
for  that  year  it  is  estimated  that  about  $60,000,000.  or  50%,  was 
consumed  in  the  arts,  whereas  in  190G  the  amount  produced  was 
$400,000,000.,  of  which  $121,000,000.,  or  only  about  30%,  was 
used  in  the  arts,  leaving  $279,000,000.  available  for  money.  Add 
to  this  the  general  and  extensive  employment  of  systems  of  credit 
in  the  United  States,  England  and  Germany,  and,  were  there  no 
counteracting  forces  involved,  a  depreciation  in  the  value  of  gold 
would  in  all  probability  result. 

In  considering  this  problem  the  fact  that  gold  is  itself  a  commo- 
dity and  relatively  to  other  commodities  is  subject  to  fluctuation 
in  value  must  be  constantly  borne  in  mind.  Provided  there  were 
no  other  determining  factors  with  a  large  increase  in  gold  produc- 
tion its  purchasing  power  would  fall,  resulting  in  a  relative  in- 
crease in  prices.  The  increase  or  decrease  in  the  amount  of  gold 
produced  is  however  not  the  determining  factor  in  prices  or  the 
rate  of  interest,  but  is  complicated  by  other  factors  and  is  intricately 
interwoven  with  various  influences  of  which  it  can  hardly  be  held 
to  be  the  most  imj)ortant.  Thus  the  price  of  labor  has  doubled 
in  the  period  from  1840  to  1893,  which  naturally  increased  prices. 
The  rapid  growth  of  population  and  resulting  stress  of  competi- 
tion also  tend  to  increase  the  prices  of  all  substances  of  which 
there  is  not  an  unlimited  supply.  History  has  shown  that  the 
periodic  cycles  of  prosperity  and  depression  are  very  little  affected 
by  the  gold  output,  the  direct  influence  of  which  upon  prices  is 
less  perceptible  than  that  of  industrial  progress,  extension  of  trans- 
portation facilities  and  financial  crises. 
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In  1897  the  gold  standard  was  adopted  by  Japan  and  in  1899 
by  Eussia,  producing  a  much  wider  need  for  gold  to  offset  the 
marked  increase  in  production,  which  as  shown  by  the  table  ap- 
pended to  Mr.  Strong's  paper  commenced  in  1897.  Somewhat 
prior  to  these  dates  in  1894-1895  occurred  the  Chinese-Japanese 
War,  which  was  followed  first  by  the  Boer  War  from  1899  to  1902, 
diminishing  gold  production  in  the  Transvaal  and  decreasing  the 
usual  flow  of  gold,  and  then  by  the  Eussian-Japanese  War,  so  that 
in  1906  there  was  a  scarcity  of  gold,  just  when  the  necessity  due 
to  the  expenses  of  war  was  greatest.  Gold  consequently  rose  in 
value,  as  did  the  rate  of  interest.  The  diversion  of  funds  into 
industrials  and  the  wider  field  for  investment  had  a  similar  effect 
on  the  interest  rate.  The  opening  of  this  field  and  the  growing 
tendency  to  look  with  disfavor  upon  over-capitalization  and  stock- 
watering  will  attract  the  funds  of  private  iuA^estors  to  industrials, 
and  will  to  a  certain  extent  counteract  the  effect  of  the  restrictions 
placed  upon  the  life  insurance  companies  and  relieve  the  com- 
petition for  the  class  of  securities  to  which  they  are  limited,  en- 
abling them  to  get  a  more  favorable  return  from  their  investments. 
On  the  other  hand,  in  view  of  the  constant  extension  of  systems 
of  credit,  the  opportunity  for  still  further  extending  these  systems, 
and  the  use  of  paper  in  business  transactions,  it  is  probable  that 
the  supply  of  gold  will  he  sufficient.  On  the  other  hand,  even 
though  an  immense  production  of  gold  continues,  the  development 
of  transportation,  water  powers,  electricity,  etc.,  will  while  gold 
remains  the  universal  medium  of  exchange  cause  such  a  need  for 
this  metal  as  to  preclude  any  protracted  fall  in  the  interest  rate 
such  as  was  formerly  prophesied.  Although  it  is  the  opinion  of 
the  best  informed  geologists  that  the  supply  of  gold  in  the  earth's 
crust  is  greater  than  can  possibly  be  used,  it  can  only  be  obtained 
at  a  constantly  increasing  cost  owing  to  the  exhaustion  of  the 
richer  ores,  and,  obviously,  with  increased  demands  a  rise  in  the 
relative  price  must  result  and  of  necessity  a  fall  in  prices  in 
general  and  a  higher  interest  rate. 

Mr.  Pipe:    '" 

Mr.  Strong  has  brought  forward  a  subject  of  great  interest  to 
the  Society,  mainly  on  account  of  its  practical  importance,  and 
also  because  of  the  economic  questions  involved.  Writers  who 
have,  in  the  past,  sought  to  prophesy  the  course  the  rate  of  interest 
would  take,  appear  to  have  been  guided  mainly  by  a  study  of  the 
rate  yielded  by  securities  over  a  number  of  years,  and  the  changes 
which  have  taken  place  in  the  amounts  invested  by  life  offices  in 
various  classes  of  securities.  Mr.  Strong  in  his  paper  investigates 
one  of  the  reasons  for  the  changes  which  have  occurred,  instead 
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of  merely  accepting  such  changes  as  the  basis  upon  which  to 
forecast  future  efents. 

The  factor  he  has  dealt  with  on  the  present  occasion  is  the 
increasing  production  and  visible  supply  of  gold.  In  doing  so 
he  has  indirectly  brought  to  the  attention  of  the  Society  the  quan- 
tity theory  of  money  as  affecting  prices.  This  theory  was  propa- 
gated by  John  Stuart  Mill  who  stated  it  to  be  that  "  the  value  of 
money,  other  things  being  the  same,  varies  inversely  as  its  quantity, 
every  increase  of  quantity  lowering  the  value  and  every  diminu- 
tion raising  it,  in  a  ratio  exactly  equivalent."  This  is  the  ulti- 
mate basis,  I  believe,  upon  which  Mr.  Strong's  paper  rests.  An 
increase  in  the  value  of  commodities  or  a  decrease  in  the  purchasing 
power  of  gold,  which  is  the  same  thing,  must  lead  to  a  deprecia- 
tion in  the  value  of  securities  bearing  a  fixed  rate  of  interest,  "  other 
things  being  the  same."  An  idea  of  the  meaning  of  this  expression 
may  be  obtained  from  the  following  statement  of  Conant  in  his 
work  on  "  Money  and  Banking."  "  If  an  increase  or  decrease  of 
the  gold  stock  is  to  produce  a  direct  and  visible  effect,  the  state  of 
credit  must  be  constant.  The  same  willingness  to  loan  must  pre- 
vail, the  same  degree  of  confidence  must  exist  among  bankers,  the 
same  rate  of  discount  must  be  open  to  borrowers  (else  the  number 
of  borrowers  would  be  diminished)  ;  the  demand  for  capital  must 
be  unchanging  and  the  entire  movement  of  bank  credits  and  clear- 
ings unchanged  except  as  it  is  affected  by  the  increased  supply 
of  metallic  money."  These  are  some  of  the  "  other  things  "  which, 
according  to  the  authority  quoted,  must  be  taken  into  consideration 
in  estimating  the  effect  of  the  gold  supply  upon  prices.  It  would 
require  a  greater  knowledge  than  mine  to  adequately  discuss  this 
subject  and  I  will  therefore  content  myself  with  a  few  remarks 
upon  some  of  the  points  brought  out  in  the  paper  under  dis- 
cussion. 

It  cannot  be  too  strongly  emphasized  that  gold  is  a  commodity, 
subject  to  variations  in  value  as  are  other  commodities  and  that 
the  term  "  value  "  expresses  a  relationship.  The  familiar  expres- 
sion that  the  "  value  of  gold  has  depreciated  "  merely  informs  us 
of  the  changed  relationship  between  gold  and  other  commodities, 
or  that  the  same  quantity  of  gold  will  buy  less  of  other  commodities 
than  it  did  formerly.  Hence  it  follows  that  when  gold  depreciates 
the  holder  of  a  bond  bearing  a  fixed  rate  of  interest,  though  receiv- 
ing the  same  number  of  dollars  as  interest,  will  actually  receive 
less  purchasing  power  and  a  decline  in  the  price  of  siich  bonds 
must  take  place  to  counteract  this  effect. 

From  Mr.  Strong's  Table  showing  the  gold  production  since 
1850,  we  see  that  during  the  decade  from  1880  to  1890,  the  average 
annual  increase  in  the  world's  visible  supplv  of  gold  was  $47,700,000, 
which  increased  during  the  period  1890  "to  1908  to  $195,000,000 
per  annum.     As  bearing  on  the  question  whether  this  increase  is 
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likely  to  continue,  I  have  taken  the  following  figures  from  the 
London  "  Economist "  of  March  21st,  1908.  They  are  borrowed 
by  that  paper  from  the  New  York  Commercial  and  Financial  Chron- 
icle, and  show  the  gold  produced  during  the  years  1904  to  1907 
inclusive. 

Australia.  Africa.  United  States.  Russia.  Mexico. 

Ounces.  Ounces.              Ounces.  Ounces.  Ounces. 

1904 4,196,822  4,163,541          3,892,480  1,199,857  609,781 

1905 4,232,091  5,494,473          4,265,742  1,078,356  738,261 

1906 3,925,591  6,601,685          4,565,333  943,056  896,615 

1907 3,619,104  7,536,836          4,335,183  900,000  925,000 

Australia  shows  a  continuous  decrease  in  the  supply  of  the 
precious  metal,  and  the  only  increases  recorded  in  1907  were  from 
Africa  and  Mexico,  the  amount  in  the  latter  case  being  small. 
The  Economist,  using  the  figures  given  in  the  Financial  Chronicle, 
also  arrives  at  the  conclusion  that  the  total  increase  in  production 
in  1907  was  £900,000  or  $4,383,000  as  against  $12,000,000  shown 
in  Mr.  Strong's  table.  Some  of  the  difference  may  be  accounted 
for  by  the  fact  that  Mr.  Strong's  figures  for  1907  were  taken  from 
the  Financial  Chronicle  and  those  for  1906  from  the  report  of  the 
Director  of  the  Mint.  It  is  a  forcible  illustration  of  the  difference 
of  opinion  there  is  on  the  subject  of  gold  production. 

The  fact,  however,  remains  that  there  has  been  great  increase 
in  production  ever  since  the  opening  of  the  Transvaal  mines  and 
it  may  be  of  assistance  in  throwing  light  upon  the  question  raised 
by  Mr.  Strong  to  consider  the  possible  destinations  of  the  gold 
produced.  We  have  the  amounts  used  in  the  arts,  abrasion  and 
hoarding  estimated  at  $80,000,000  per  annum.  Secondly,  the  Eu- 
ropean and  U.  S.  Banks,  with  the  United  States  Treasury,  absorbed, 
during  the  years  1890  to  1894,  60%  of  the  gold  production,  leav- 
ing a  balance  of  $1,380,000,000  approximately.  Deducting  from 
this  $1,200,000,000  on  account  of  abrasion,  etc.,  the  balance  un- 
accounted for  amounts  to  $180,000,000  er  $12,000,000  per  annum 
or  1/5  of  1%  of  the  gold  visible  supply  in  1904.  This  is  the 
amount  left  for  the  third  use  to  which  the  production  is  put,  namely, 
the  accumulation  of  gold  reserves  by  those  countries  ambitious 
to  get  onto  a  gold  basis.  In  this  connection  the  Conversion  Bureau 
of  the  Argentine  Republic  had,  early  in  1905,  accumulated  over 
$70,000,000  and  depositors  in  the  Banks  have  titles  to  nearly 
$22,000,000  additional  (London  "Economist,"  May  6th,  1905). 

It  may  be  argued  that  the  amount  in  the  reserves  of  the  Banks 
was  represented  in  the  currency  of  the  European  countries  and 
America.  This  is  certainly  true,  but  Conant  says  that  "  the  great 
increase  in  the  stock  of  gold  in  bank  reserves  in  recent  years  has 
not  been  accompanied  by  a  corresponding  increase  in  note  issues, 
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but  has  been  accompanied  by  a  great  increase  in  other  forms  of 
bank  credits,"  These  "  other  forms  "  will  be  the  result  of  business 
transactions  arising  from  commercial  development.  From  this 
point  of  view  I  do  not  think  the  increased  gold  reserves  could  be 
considered  as  producing  or  assisting  towards  a  depreciation  of 
gold  except  in  so  far  as  they  have  been  from  time  to  time  in  excess 
of  the  sums  required  to  support  the  credit  issues  of  the  banks. 

The  conclusion  to  which  these  considerations  point  is  that  the 
depreciation  of  gold  is  not  as  great  as  may  appear,  from  a  study 
of  the  amount  produced.  If  this  is  so,  why  has  there  been  a 
continuous  decline  in  such  securities  as  first-class  railway  bonds? 
It  is,  I  think,  partly  because  the  public  receives  better  results  from 
good  industrial  securities  and  the  bond  market  is  neglected  by 
the  ordinary  investor.  In  the  same  manner  Consols  have  been 
assisted  in  their  descent  by  the  large  issues  of  municipal  bonds 
yielding  a  higher  rate  of  interest  with  excellent  security. 

Oral  Discussion. 

Mr.  Dawson:  Mr.  President,  the  paper  as  presented  by  Mr. 
Strong  seems  to  me  to  be  one  of  the  most  original  and  striking  of 
all  which  have  been  laid  before  our  Society. 

The  expression  "  rate  of  interest "  seem.s  to  me,  however,  to 
have  been  to  a  degree  unfortunate,  not  so  much  as  used  in  the 
paper  itself  as  in  all  the  discussions  which  have  followed.  The 
thing  which  is  .to  be  actually  determined,  is  not  whether  a  higher 
rate  or  a  lower  rate  of  interest  has  been  secured,  nominally,  but 
whether  the  actual  return  on  the  investment,  measured  by  pur- 
chasing power,  has  been  greater  or  smaller. 

It  is  undoubtedly  true,  notwithstanding,  that  there  is  an  effect 
upon  the  nominal  rate  of  interest.  This  is  clearly  pointed  out  in 
the  paper. 

This  paper,  however,  is  of  great  value  in  that  it  shows  that  the 
basis  of  our  currency  is  not,  as  has  often  been  supposed,  a  stable 
one.  It  was  a  brave  thing,  as  well  as  an  exceedingly  ingenious  and 
original  thing,  for  Professor  Fisher,  who  has  become  very  well 
known  to  us  in  recent  years  because  of  his  interest  in  longevity, 
to  put  forth,  at  a  time  when  gold  was  esteemed  an  absolutely 
stable  and  undeviating  standard  by  nearly  all  intelligent  men,  the 
most  significant  doctrine  that  it  was  constantly  and  demonstrably 
varying.  I  say  it  was  peculiarly  brave  on  his  part,  because  it 
actually  courted  bitter  criticisms  by  others  at  a  time  when  others 
who  were  very  prominent  political  economists,  suffered  severely 
from  having  taken  up  the  equally  untenable  theory  of  bi-metallism. 
But  Professor  Fisher's  book,  fortunately,  was  purely  scientific  and 
not  controversial. 
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It  SO  happens  that,  some  little  time  before  the  currency  dis- 
cussion became  general  in  the  United  States,  I  prepared  an  article 
which  appeared  in  The  Arena  and,  in  which,  basing  my  arguments 
upon  the  theories  of  Professor  Bohm  Bawaerk,  of  Vienna,  who  had 
made  more  intimate  study  of  the  subject  of  values  than  any  other 
economist  in  the  world,  in  which  I  cam.e  to  the  conclusion  that  gold, 
instead  of  being  a  prime  utility  and  therefore  of  stable  or  very 
nearly  stable  value,  was  one  of  the  marginal  utilities  and  therefore 
an  article  of  peculiarly  unstable  value;  and  that  the  only  reason 
why  it  was  possible  to  think  of  it  as  a  stable  value,  was,  if  I 
may  use  the  illustration,  for  the  same  reason  which  led  mankind, 
before  the  earth  had  been  proven,  either  by  actual  experiments 
or  by  astronomical  observations,  to  revolve  about  the  sun,  to  sup- 
pose that  the  sun  moved  around  the  earth, — namely,  that  all  values 
were  measured  on  this  particular  thing  as  an  undeviating  value, 
and,  therefore,  all  other  values  seemed  to  change,  when  in  fact  it 
was  changing. 

There  is  a  significance  attached  to  this  subject  of  the  greatest 
possible  importance  to  us  as  actuaries,  both  in  our  connection  with 
insurance  companies  and  with  the  insuring  public,  that,  under  our 
existing  system  of  currenc}^ — and  I  do  not  refer  to  our  country 
alone  but  to  all  civilized  countries  at  the  present  time — there  is  a 
great  interference  with  the  purpose  of  life  insurance  and  with 
the  benefits  of  life  insurance  and  annuities,  arising  from  this  vari- 
ability of  the  measure  of  values.  In  Germany,  for  instance,  it  is 
current  rumor  concerning  the  provisions  made  there  for  total  and 
permanent  disability  in  the  insurance  of  the  workingmen,  that  the 
amount  which  is  being  allowed  them,  "  is  not  enough  to  live  on, 
and  too  much  to  die  on."  The  significance  of  that  is  that  the 
purchasing  power  of  money  has  so  shrunken  since  the  amount  of 
benefit  to  be  given  under  that  insurance  was  determined,  that  it 
is  no  longer  what  it  was  originally  expected  and  intended  to  be, 
a  sufficient  though  a  small  provision  for  the  support  of  persons 
who  are  permanently  incapacitated  by  sickness  or  by  old  age. 

The  same  is  loiowTi  to  be  true  concerning  the  civil  service  pensions 
of  some  countries;  and  the  same  thing,  erf  course,  is  likewise  true 
concerning  the  provisions  made  by  means  of  life  insurance  policies 
for  the  protection  of  dependants. 

That  is  not  the  whole  story.  There  are  aspects  in  which  the 
fall  in  value  of  gold  has  been  of  incalculable  assistance  to  life 
insurance  companies,  whatever  effect  it  may  have  been  having  upon 
the  provisions  that  men  have  been  making  for  their  families  through 
life  insurance.  One  result  of  the  relative  fall  in  the  value  of  gold 
has  been  that  the  securities  of  the  life  insurance  companies  were 
safer;  in  other  words,  the  fall  of  the  value  of  gold  meant  a  rise  in 
the  value  of  the  property  behind  those  securities,  and,  as  has  been 
pointed  out  by  Mr.  Strong,  a  gradual  though  a  slight  increase  in  the 
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apparent  interest  rate,  undoubtedly  assisted  in  a  very  large  measure 
in  the  rescue  of  at  least  one  of  our  important  companies  within 
the  last  two  or  three  3'ears. 

The  point  is  made  in  Mr.  Strong's  article  that  perhaps  some  of 
the  recent  legislation,  restricting  powers  of  investment  on  the  part 
of  the  companies,  was,  to  say  the  least,  imfortunate.  I  am  im- 
pressed that  those  restrictions  were  well  taken. 

The  restriction  upon  investment  in  real  estate  was  occasioned, 
as  you  know,  by  two  things,  one  being  a  disposition  to  speculate 
in  equities  of  real  estate,  and  the  other  a  disposition  to  build 
magnificent  buildings,  made  more  costly  than  was  necessary,  for 
the  purpose  of  display  and  advertisement.  In  my  own  judgment 
it  would  have  been  wiser  and  it  would  still  be  wiser  if  the  attention 
of  our  companies  could  be  directed  to  investments  in  real  estate 
as  investments.  The  French  companies  have  had  no  such  experi- 
ences with  investments  in  real  estate ;  their  investments  in  real 
estate  are  most  profitable,  and,  if  our  life  insurance  companies  had 
been  making  permanent  investments  in  well-selected  real  estate, 
for  the  purpose  of  permanently  holding  the  same,  acquiring  origi- 
nally the  entire  title  and  without  encumberances,  and  if  the  purpose 
had  not  been,  as  we  all  know  it  was,  to  a  large  extent,  display  and 
advertising,  I  think  the  result  would  have  been  difi^erent. 

Again,  concerning  stocks.  "Wliile  there  were  some  unfortunate 
investments  made  by  the  American  life  insurance  companies  in 
stocks,  we  all  are  perfectly  well  aware,  that  such  was  not  the 
reason  why  the  law  was  enacted.  It  was  also  not  the  reason  such 
a  law  was  enacted  originally  in  Germany.  The  occasion  for  such 
legislation  was  the  manipulation  of  life  insurance  funds  in  order 
to  control  other  corporations.  There  seemed  to  be  no  way  to 
prevent  this  except  to  prohibit  that  particular  class  of  investments. 
It  must  also  be  remembered  that  at  a  time  of  fluctuation  in  values, 
stocks  invariably  fluctuate  much  more  than  bonds  and  that  no 
amortization  system  can  modify  this. 

Life  insurance  companies  are  promising  to  pay  dollars  for  a 
consideration  of  dollars.  It  is  not  of  prime  importance  to  the 
purchasers  of  life  insurance  policies  that,  in  times  when  it  might 
be  possible  to  make  more  money  by  diverting  investments  from 
bonds  to  the  purchase  of  property  because  gold  is  declining,  it 
should  be  so  diverted ;  purchasers  of  life  insurance  policies  are 
chiefly  interested  in  its  being  certain  that  the  benefits  in  dollars 
will  be  paid  safelv,  as  per  their  policies.  They  are  chiefly  inter- 
ested that  the  returns  upon  investments  shall  be  regular  and  re- 
liable because  the  ability  to  carry  out  those  contracts  depends 
upon  it. 

The  picture  that  has  been  placed  before  you  is  of  a  falling  value 
of  gold,  accompanied  by  apparently  enhanced  values  for  other  com- 
modities. It  has  its  unpleasant  features.  But  when  the  tide  turns 
the  other  way,  as  eventually  it  must,  there  will  be  a  more  serious 
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condition,  one  which  will  cause  the  values  of  our  policies  to  be 
enhanced  in  the  hands  of  our  policyholders,  but  will  enormously 
multiply  the  problems  of  the  men  who  are  conducting  life  insur- 
ance companies  and  will  enormously  enhance  the  difficulties  of 
all  men  engaged  in  commerce  and  in  business. 

Gold  is  a  commodity  which,  in  the  nature  of  things,  is  not 
inexhaustible.  It  is  now  estimated  that  the  increase  in  production 
can  not  go  on  for  more  than  thirty  years.  The  increased  ability  to 
extract  the  metal  from  low  grade  ores  must  in  time  be  exhausted. 
Unless  a  better  measure  of  value  is  found,  we  may  have  a  rather 
rapidly  rising  value  of  the  currency  unit,  accompanied  by  a  rather 
rapidly  decreasing  value  of  commodities,  harder  conditions  of 
human  life  because  of  the  enormous  weight  of  debts  promised  to 
be  paid  in  dollars,  and  a  great  shrinkage  of  the  value  of  the 
securities  behind  the  investments  of  companies. 

Mr.  Strong:  Some  of  the  remarks  made  seem  to  fail  to  suffi- 
ciently distinguish  between  three  uses  of  gold  as  a  money  metal, 
which  may  be  described  (1)  as  a  circulating  medium  or  basis  for 
such  medium,  (2)  as  a  standard  of  value,  (3)  as  standard  of  de- 
ferred payments.  It  is  for  gold  as  a  standard  of  deferred  pay- 
ments and  that  only  that  the  depreciation  is  important  while 
much  of  what  has  been  said  refers  rather  to  its  other  uses. 

These  other  uses  concern  us  indirectly  however,  in  the  question 
of  the  amount  of  gold  thus  legitimately  absorbed.  Gold  is  only 
to  a  comparatively  small  extent  a  circulating  medium  in  itself, 
most  payments  in  the  more  advanced  commercial  nations  being 
made  by  some  form  of  credit  such  as  checks  or  paper  money. 
These  credits,  however,  are  ultimately  based  on  gold  and,  in  some 
form  or  other,  we  find  a  gold  reserve  back  of  all  of  them;  they 
pass  current  because  they  can  be  exchanged  for  gold  if  desired 
(this  is  true  even  at  a  time  like  the  panic  of  1907,  for  it  was  then 
generally  believed  that  even  though  a  check  could  not  immediately 
be  changed  into  cash,  it  would  as  soon  as  the  money  flurry  was 
over).  The  gold  reserve  necessary  is,  however,  but  a  small  fraction 
of  the  gold  which  would  be  required,  w-ere  it  the  only  medium  of 
exchange  so  that  all  payments  were  made  by  the  actual  transfer  of 
the  metal.  While,  as  has  been  said,  the  world's  commercial  trans- 
actions are  increasing  at  a  tremendous  and  accelerated  rate  and 
will  probably  continue  so  to  increase,  and  there  is  a  consequent 
requirement  of  an  increase  in  the  mediums  of  exchange,  there  is 
on  the  other  side  the  development  of  banking  and  other  facilities 
which  make  a  transfer  of  credits  take  the  place  of  actual  money 
payments.  Paper  money,  checks  and  clearing-houses  are  doing  the 
work  which  would  otherwise  be  demanded  of  gold,  and  in  an  in- 
creasing proportion.  The  increasing  demand  for  gold  as  money  is 
then  chiefly  as  a  reserve  for  the  different  kinds  of  credits  and  the 
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development  of  the  banking  and  clearing-house  facilities  is  such 
that  this  demand  grows  slowly  in  comparison  with  the  increase  of 
transactions. 

Thus  it  does  not  seem  that  the  points  which  have  been  brought 
out  about  great  future  industrial  and  commercial  expansion  and 
increase  in  material  wealth  show  that  we  shall  ever  have  use  for 
a  gold  supply  increasing  at  such  a  rate  as  at  present.  If  there  were 
any  reason  to  believe  that  the  use  of  gold  in  the  arts  and  its  loss 
or  destruction  were  likely  to  increase  greatly  it  would  have  an 
important  bearing,  but  there  is  not.  As  for  the  amount  of  gold 
thus  disappearing  from  the  visible  supply,  the  amount  of  that 
supply  as  estimated  from  year  to  year  shows  that  the  figure  of 
$120,000,000.  mentioned  in  the  discussion  is  far  too  large. 

We  must,  of  course,  in  attempting  to  draw  any  conclusions  from 
the  visible  supply,  remember  that  the  figures  for  it  are  very  crude 
approximations  so  that  no  conclusion  can  properly  be  drawn  by 
comparing  one  year  with  the  next  but  if  the  comparisons  extend 
over  a  series  of  eight  or  ten  years  we  should  get  results  the  error 
in  which  will  be  small. 

Mr.  Charles  Conant  has  been  quoted  as  ascribing  comparatively 
little  importance  to  the  flood  of  gold.  His  book  (Principles  of 
Money  and  Banking)  was  published  in  1905  when  the  realization 
of  the  gold  situation  was  much  less  general  among  financiers  than 
it  is  today.  It  can  at  least  be  said  that  the  happenings  of  the 
four  years  which  have  intervened  have  been  in  accord  with  the 
views  of  those  who  attributed  extreme  importance  to  the  overpro- 
duction of  gold  rather  than  with  Mr.  Conant's. 

It  was  said  a  few  moments  ago  that  the  depreciation  in  such 
securities  as  Consols  and  the  best  railway  bonds  was  rather  because 
of  better  results  from  other  investments  than  because  of  the  de- 
preciation of  gold.  I  think  if  the  reasoning  were  carried  one  step 
farther  it  would  be  seen  that  the  depreciation  of  gold  was  behind 
the  offer  of  these  better  results. 

The  few  months  which  have  elapsed  since  this  paper  was  written 
have  given  a  little  additional  light  on  the  gold  production.  The 
Financial  Chronicle  gives  the  figures  for  the  production  of  the  first 
halves  of  the  last  three  years  as  1907,  $205,700,000;  1908,  $215,- 
100,000;  1909,  $219,200,000,  an  increase  in  1908  over  the  previous 
year  of  $9,400,000,  and  in  1909  of  but  $4,100,000.  This  may  be 
a  mere  fluctuation  and  I  am  inclined  to  think  it  is,  especially  in 
view  of  the  depression  of  some  other  metal  industries  tending  to 
lessen  the  obtaining  of  gold  as  a  by-product,  but  it  at  least  leads  to 
the  hope  that  the  rate  of  increase  of  the  production  has  passed  its 
maximum.  It  must,  however,  be  borne  in  mind  that  the  produc- 
tion might  cease  to  increase  or  might  decrease  greatly  before  the 
depreciation  would  cease,  for  if  my  figures  are  correct,  over  half 
the  present  production  is  in  excess  of  the  amount  required  for 
a  stable  value. 
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I  do  not  share  the  fear  Mr.  Dawson  expressed  that  we  shall 
within  a  few  3'ears,  see  the  reverse  side  and  have  an  insufficient 
production,  because  the  amount  held  in  low  grade  ore  is  almost 
inexhaustible  and  can  be  obtained  readily  enough  to  guard  against 
such  danger. 

As  I  indicated  at  the  last  meeting,  the  question  of  the  psychology 
of  the  mass  is  just  as  important  as  the  gold  production  itself  in 
determining  the  effect  that  the  excess  production  will  have  on  the 
interest  rate.  As  long  as  the  depreciation  and  rising  prices  are 
looked  upon  as  simply  a  phenomenon  which  may  cease  at  any 
moment,  the  effect  on  the  interest  rate  is  not  going  to  be  very 
great,  but  Mdien  the  public  gets  the  idea  that  this  change  is  a  con- 
tinuing one,  it  means  that  investors  will  refuse  to  loan  money  at 
a  low  rate,  because  of  the  realization  that  by  putting  the  same 
money  into  real  estate,  or  business  or  property  of  almost  any  kind, 
they  will  get  a  better  return.  That  such  a  realization  is  coming, 
seems  to  be  borne  out  by  the  fact  that,  although  the  last  nine 
months  have  been  a  period  of  exceedingly  low  call  rates  and  rates 
for  short  time  loans,  because  the  condition  of  business  was  such  as 
not  to  demand  all  the  money  offering,  investors  refused,  unless 
they  received  a  fair  rate  of  interest,  to  put  their  money  where  they 
could  not  get  it  again  soon.  Thus  first  class  bonds  have  not  gone 
to  high  prices  during  this  low  interest  period  as  they  have  at 
previous  similar  periods :  in  fact  they  have  not  appreciated  at  all, 
for  we  find  that  in  the  period  of  extremely  low  rates  from  January 
to  July,  such  bonds  hardly  held  their  own.  It  seems  to  me  the 
most  plausible  explanation  to  this,  though  not  the  only  possible 
one,  is  that  the  public  is  waking  up  to  the  real  situation  and  that 
so  long  as  the  over-production  of  gold  with  its  consequent  depre- 
ciation continues,  the  period  of  extremely  low  interest  is  over. 

A  point  that  cannot  well  be  omitted  entirely  from  this  discussion, 
although  it  is  not  directly  in  line  with  the  question  of  excess  gold 
production,  is  the  excess  production  of  banknotes  in  this  country. 
This  is  an  extremely  disturbing  influence.  Probably  few  people 
realize  that  our  banknotes  have  increased  in  amount  to  the  ex- 
tent of  nearly  $500,000,000.00  in  somewhat  less  than  ten  years. 
These  notes  having  the  credit  of  the  banks  and  the  Government 
behind  them  take  the  place  of  gold  and  thus  have  the  effect  of 
increasing  the  excess  production.  On  the  other  hand  they  must 
produce  a  very  different  effect  upon  the  interest  rate  for  they  are 
almost  wholly  a  direct  increase  to  the  loanable  funds  of  the  banks 
and  in  that  way  they  tend  to  decrease  the  interest  rate.  They  are 
also  a  danger  in  a  time  of  stress  because  they  are  a  credit 
founded  on  another  credit,  that  of  the  Government  bonds,  and  if 
anything  should  happen  to  impair  the  faith  in  the  Government, 
they  would  be  in  a  very  different  position  from  such  issues  as  the 
notes  of  the  banks  of  England  or  Germanv. 
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The  sociological  side  of  this  whole  question  is  one  of  importance 
and  should  have  passing  notice.  We  have  seen  in  the  last  few 
years  a  world-wide  increase  in  the  spirit  of  unrest  and  discontent 
in  the  masses  which  is  startling  when  we  compare  the  present 
with  ten  or  twelve  years  ago.  I  raise  the  question  whether  the 
excess  gold  production  has  not  been  one  of  the  causes  contributing 
to  this.  The  effect  of  the  gold  production  in  the  rising  prices 
has  decreased  greatly  the  rewards  of  thrift  and  saving.  For  in- 
stance, a  sum  of  money  put  in  a  savings  bank  ten  or  twelve  years 
ago  and  allowed  to  remain  at  compound  interest  to  the  present  has 
scarcely  increased  if  measured  by  the  length  to  which  it  will  go  in 
paying  living  expenses,  instead  of  in  dollars.  At  the  same  time  the 
depreciation  of  gold  has  operated  pretty  severely  against  those 
whose  incomes  in  dollars  are  fixed  or  nearly  fixed.  Among  those 
whose  incomes  have  not  increased  as  fast  as  the  cost  of  living  are 
a  considerable  proportion  of  the  salaried  men  in  routine  and  clerical 
positions.  We  have  had  in  the  past  a  great  middle  class  to  which 
belonged  most  of  those  who  were  "  thrifty  "  and  also  most  of  the 
salaried  class.  This  middle  class  in  its  entirety  has  been  regarded 
as  the  most  solid  class  of  the  community.  Now,  with  a  considerable 
portion  of  it  affected  unfavorably,  by  the  changes  the  gold  pro- 
duction has  brought  about,  there  is  also  a  decrease  in  the  stead- 
fastness with  which  it  holds  out  against  unsettling  influences. 

The  situation  is  one  which  is  due  to  natural  causes  that  we 
cannot  control,  but,  I  think,  we  all  regret  that  the  rewards  of 
thrift  have  been  lessened.  The  fact  that  on  other  hand  the  rewards 
of  enterprise  and  special  ability  have  been  increased  do  not  fully 
make  up  for  this.  We  need  the  sta^dng  powers  of  the  class  which 
represents  a  combination  of  thrift  and  average  ability. 

I  would  call  attention  again  to  the  fact  that  this  paper  was  with 
reference  solely  to  the  gold  production  and  its  effect  upon  the 
interest  rate,  and  that  I  have  not  attempted  to  enter  into  other 
influences  nor  to  predict  at  all  the  future  interest  rate.  I  also  wish 
to  speak  particularly  of  the  distinguished  work  of  Professor  Irving 
Fisher  upon  this  subject  to  which  Mr.  Dawson  has  already  referred. 
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ON     THE    REDEMPTION     OF    BONDS    BY    A    SPECIAL    FORM    OF 
CUMULATIVE    SINKING    FUND — D.    A,    WALKER. 

Vol.  XI,  Page  66. 
Mr.   Gaylord  : 

Mr.  Walker's  paper  on  a  special  form  of  cumulative  sinking 
fund  deals  with  a  specific  method  of  bond  redemption,  and  while  its 
practical  application  may  be  limited,  it  forms  an  interesting  and 
valuable  addition  to  the  literature  of  the  Society,  especially  in  view  of 
its  originality.  I  do  not  find  that  the  plan  is  one  which  has  been  very 
generally  followed,  though  upon  a  somewhat  limited  investigation 
issues  were  noted  under  which  it  was  followed  with  some  variations. 
In  the  case  of  a  coal-mining  and  carrying  railroad  provision  was 
made  for  a  sinking  fund  of  this  character  to  which  was  to  be  added  a 
fixed  amount  per  ton  of  coal  mined.  In  another,  a  fund  similar  to 
that  described  by  the  paper  was  established,  but  the  redemption  of 
bonds  was  made  only  upon  the  willingness  of  the  holder  to  sell — the 
annual  drawing  and  compulsory  retirement  of  certain  bonds  not  being 
provided  for. 

The  method  described  provides  that  the  largest  re-payments  are 
made  in  the  earlier  years  after  issue  and  this  reason  would  probably 
prevent  its  adoption  by  corporations  not  over  strong  financially,  or 
those  newly  formed  floating  an  original  issue. 

The  formulae  have  been  derived  by  Mr.  Walker  with  much 
algebraic  ingenuity  and  seem  to  have  been  reduced  in  each  case  to 
the  simplest  terms.  Similar  formulae  and  results  were  obtained,  how- 
ever, in  what  may  seem  rather  a  simpler  and  more  direct  way  by 
ascertaining  the  value  of  each  year's  withdrawals  and  summing  them. 

By  hypothesis,  using  Mr.  Walker's  /Symbols,  the  withdrawals  in 
the  first  year  equal  zOo  leaving  Oi  equal  to  (1 — z)Oo. — In  the 
second  year  the  withdrawals  are  z(l — z)Oo  -\-  g"zOo  equals 
z(l  — z  -{-  g")Oo  equals  zVOq  —  leaving  0^  equal  to  Oo(l  — z — zV) 
equals  ■[!  — 2(1  -f-F)|  Oq. — In  the  third  year  the  withdrawals  equal 

zll  —  z{\  +  V)}Oo  4-  g"{zOo  +  zVOo)  =  2(1  -z  —  zV-^  g" 
^fV)Oo  =  z{V—zV+g"V)Oo=iV^ 

and  O3  =  Oo(l  —  2  —  2 ?  —  2 F'  )  =  [1  —  2(1  +  F+  V')']  0^  — . 

Similarly  we  will  have  the  Avithdrawals  for  the  n'^  year  equal  to 
^yn—iQ^  and  the  sum  of  all  withdrawals  equal  to 
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Oo  =  2(1  +  F+  F' +  F"-0 Oo  =  -1  a'^Oo ;  whence 

y 

1 V"- 

a',T]  =  Viz.     From  this,   V=  za'^  =  zV       _        and  F"  =  gr'^'/z. 

Mr.  Walker's  formula  (C)  is  thus  directly  obtained  as  well  as  that 
for  the  amount  of  the  drawing  in  any  year.  This  will  appear,  how- 
ever, as 

Or-0'-  +  ''  =  zV'Oo  =  ~V^  +  Wo— 

z/F  equals  the  (i' —  G)  of  Mr.  Walker's  formulae  from  which  the 
purchase  price  is  obtained. 

The  relationship  pointed  out  between  the  amount  outstanding  at  the 
end  of  any  year  and  the  present  value  of  the  original  issue  upon  a 
certain  interest  basis  i'  is  very  interesting,  as  are  the  various  expres- 
sions which  can  be  obtained  for  the  value  of  the  temporary  annuity 
on  that  basis  in  terms  of  the  rates  of  dividend  and  retirement.  This 
would  be  of  practical  advantage  if  the  value  of  i'  should  fall  within 
the  limits  of  the  prepared  interest  tables,  as  approximate  values  of  the 
time  in  which  the  issue  would  be  repaid  could  then  be  easily  and 
directly  obtained  by  reference  to  those  tables. 

A  discussion  of  a  subject  of  this  character  must  in  general  deal  with 
the  issue  in  its  entirety,  as  the  individual  purchase  of  a  portion  of 
such  bonds,  which  may  or  may  not  be  drawn  at  an  early  date,  involves 
individual  circumstances  and  conditions  of  a  widely  varying  nature. 

In  concluding  and  expressing  the  interest  I  have  taken  in  examin- 
ing Mr.  AValker's  paper,  I  would  suggest,  not  only  with  regard  to 
this  but  to  similar  papers,  that  the  algebraic  steps  taken  be  stated 
somewhat  more  in  detail.  It  is  not  so  important  where  an  exhaustive 
study  is  to  be  made  but  for  those  who  have  not  the  time  for  this 
but  who  wish  to  read  the  paper  it  would  be  an  assistance  and  a 
convenience, 

Mr.  Grant  : 

This  interesting  solution  of  a  problem  of  some  practical  importance 
has  been  thoroughly  dealt  with  by  the  author.  The  wealth  of  symbols 
employed  is  at  first  sight  embarrasing,  but  the  ground  has  been  com- 
pletely covered,  no  point  of  any  moment  being  left  unelucidated.  It 
is  possible  however,  I  think,  to  arrive  at  certain  of  Mr.  AValker's 
expressions  in  a  simpler  and  more  direct  manner. 

To  find  n,  the  time  required  to  retire  the  whole  issue:  Let  us 
assume  that  Rr  represents  the  effective  amount  (per  unit  or  for  the 
whole  issue  is  of  no  consequence)  applied  towards  retirement  at  the 
end  of  the  r'-^  year.  Then,  comparing  the  (r+1)'^  year  with  the 
r'^,  the  eflTective  retirement-amount  will  be  increased  by  the  dividends 
on  Rr,  that  is  by  Rr.g";  while  the  amount  coming  directly  to  the 
Sinking  Fund  from  outside  sources  will  be  decreased  by  Rr.z. 
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Hence      Br  +  i  =  Br(l —z -^  g'')  =  Rr.V 

=  efTective  amount   applicable  towards  retirement  at 
the  end  of  the  (i'  +  I)''*  year. 
Whence,  by  similar  reasoning, 

Br  +  i  =  Rr-i .  F2  =  .  . .  .  =Rx  .V-=z.  F%  (since  J?i  =z). 

(This  is  to  be  compared  with  the  expression,  Oo{i' — (?)F'  +  S  given 
by  Mr.  Walker  near  the  foot  of  page  67). 

Now,  since  z  =  amount  applicable  towards  retirement  in  the  1st 
year,  it  follows  from  the  above  reasoning  that — 

Total  amount  retired  up  to  end  of  ?i"'  year 

=  1  (by  hypothesis)  =  z  +  zV  +  zF'  +  .  .  .  .  +  zF'^-i 

—  1  — ^" 

—  ^-   i  —  v 

1-F       q''  ^^^T 

Wherefore     V"^  =  1 =  —  ;  and  n  = 


log  (1-2  +  /) 

which  is  Mr.  Walker's  formula  (C). 

We  have  shown  above  that  the  amount  retired  up  to  the  end  of  the 

1  —  V                          .                                1  —  V 
r'^  year  is  z  . ^  ;  or  for  a  total  issue  of  0^,  Oq  .  z  . =^  ;  and, 

as  the  total  amount  outstanding  at  the  end  of  any  year  must  be  equal 
to  the  total  issue,  less  the  amount  retired  up  to  the  end  of  that  year, 
we  have  : 

-n     ^y-f  . 

which  appears  to  be  simpler  than  the  author's  formula  (B). 

I  am  not  quite  able  to  appreciate  why,  in  the  demonstration  leading 
up  to  formula  (D),  the  effective  annual  dividend  rate  g"  should  be 
discarded  in  favor  of  the  nominal  annual  dividend  rate  g' .  The  change 
does  not  seem  to  me  to  be  consistent  with  the  widest  generality,  nor  to 
harmonize  with  the  conditions  of  the  example  or  with  the  preceding 
demonstrations. 

Proceeding  along  lines  similar  to  the  foregoing,  my  expression  for 
Pr  +  i,  the  purchase  price,  upon  the  assumed  yield-basis  i,  of  the  bonds 
drawn  at  the  end  of  the  (r  -f  1)"'  year,  would  be  as  follows  : 

P,  +  i  =0,.z.  V'{vr  +  -^  +  /^ .  flTTT]), 

where  ij'"  +  ^  and  a,- +11  are  both  at  rate  i. 

But,  after  all,  the  expressions  which  I  have  deduced  above  are 
illustrative  only  of  different  methods  of  pi'ocedure.  The  thorough  and 
workmanlike  manner  in  which  the  author  has  elucidated  the  subject 
must  be  apparent  to  all  who  have  given  careful  attention. 
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Mr.  Perrin 


The  problem  which  Mr.  Walker  has  so  ingeniously  solved  and  pre- 
sented for  our  consideration  differs  essentially  from  other  problems  of 
bond  valuation  in  the  peculiar  character  and  operation  of  the  sinking 
fund  involved.  This  fund  instead  of  remaining  intact,  so  to  speak, 
throughout  the  period  of  the  bond  issue,  begins  to  apply  itself  at  once 
to  the  process  of  redemption — i.  e.,  to  the  repayment  of  the  face  of 
the  bonds  by  annual  drawings — so  that  the  fund  available  for  repay- 
ment of  the  face  is  increased  by  the  dividends  that  would  have  been 
payable  on  the  redeemed  portion,  if  it  were  still  outstanding. 

To  make  the  nature  of  this  sinking  fund  clear,  it  may  be  worth 
while  to  refer  to  the  equation  for  n,  the  time  required  for  the  sinking 
fund  to  complete  its  operation  and  retire  the  whole  issue,  n  is  expressed 
only  in  terms  of  g^\  the  effective  rate  of  annual  dividends  and  z  and 
is  entirely  independent  of  i,  the  rate  of  interest  to  be  realized  by  the 
investor.  Now  in  the  case  of  an  ordinary  loan  which  is  repaid  by  a 
sinking  fund  of  z  per  unit  of  the  sum  borrowed,  it  may  be  readily 
shown  that  the  value  of  n,  the  length  of  time  necessary  to  repay  the 

log  (I  +  l) 
'»-■  ''    log  d+i') 
Put  i'  =g"  —  2  and  n  becomes  °^  z 


log(l-2  +  /0 


which  is  the  same  in  forvi  as  Mr.  Walker's  expression  for  n.  Ther 
is  a  wide  difference  in  the  meaning  of  g"  and  z  in  the  expression  for 
the  period  of  the  loan,  however,  as  contrasted  with  the  meaning  of 
these  symbols  in  the  expression  for  the  period  of  the  bond  issue,  and 
this  difference  may  throw  a  side  light  upon  the  character  of  the  trans- 
action under  discussion.  In  the  case  of  the  loan,  g"  is  the  sum  of  z 
and  %',  the  rate  at  which  the  sinking  fund  is  invested,  while  g",  in  the 
case  of  the  bonds,  is  the  effective  rate  of  annual  dividend  paid  by  the 
borrowing  corporation  ;  z,  in  the  case  of  the  loan,  is  the  rate  per  unit 
of  the  sum  borrowed  at  which  this  sum  is  nominalhj  repaid,  while  z, 
in  the  case  of  the  bond  issue,  is  the  rate  per  unit  of  the  bonds  that 
have  not  been  drawn  for  re-payment  at  which  these  bonds  will  be 
drawn  during  the  succeeding  year.  In  other  words,  the  operation  of 
the  sinking  fund  at  rate  z,  in  the  case  of  the  loan,  produces  a  constant 
accretion  to  this  fund,  while,  in  the  case  of  the  bonds,  it  produces  a 
diminishing  accretion  which,  together  with  the  dividends  already 
applied  to  the  purpose  of  redemption,  is  itself  applied  in  this  way  as 
soon  as  it  becomes  due. 
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The  process  of  obtaining  the  mean  purchase  price  per  unit  or  of 
valuing  the  bonds  outstanding  at  any  time  during  the  period  of  the 
issue  may  be  simplified  somewhat  by  the  application  of  the  following 
formula  for  the  mean  premium  per  unit  ; — for  the  sake  of  complete- 
ness it  is  here  derived  independently  of  Mr.  Walker's  formula  for  the 
mean  purchase  price  by  reference  to  the  well-known  principle  that  the 
bond  premium  is  an  annuity  covering  the  period  of  the  bond  issue  of 
the  excess  of  the  dividend  rate  over  the  rate  realized  by  the  investor  : 

Pr  +  x  -  1  =  Ooii'  -  G)  F'-+l{(^' -  0«r-+Tl}^ 

=  0o{i'—  G)F'-  +  i|C+  (l  — C^v  +  il 
—  Oo{i'  —  G)V'  +  ^ 

0  \     ''      0  ^  ''  /     0  ) 

—  (9o(t'  — G)"iV'-  +  i 

=  0,(if  _  (?)  I  Xa'„-i  +  (l  -  -C)  a%  } 

—  Oo(t'  —  G)a'rii 
=  0„ii'  —G)(^-C-l'^  (a'„n  —  a'^rii) 

k=(i/  —  G)  [X-  —  l)  (a'^ii  —  a"^) 
=  the  mean  premium  per  unit. 

The  symbols  have  the  same  meaning  as  in  Mr.  Walker's  formula 
for  the  mean  purchase  price  per  unit. 

With  the  aid  of  the  above  formula,  and  Mr.  Walker's  schedule 
showing  the  total  amount  of  bonds  outstanding  at  the  end  of  each  year 
during  the  period  of  his  hypothetical  bond  issue,  I  have  calculated  the 
present  or  book  values  of  these  outstanding  bonds,  and  formed  the 
following  schedule  of  amortization.  It  may  be  remarked,  in  passing, 
that  the  formula  for  the  mean  premium  per  unit  enables  the  calcula- 
tion of  the  book  values  of  the  outstanding  bonds  to  be  made  with 
ease  ;  for  it  gives  the  mean  premium  per  unit  corresponding  to  any 
year  of  the  period  of  the  bond  issue  by  means  of  a  single  multiplica- 
tion, one  factor  being  the  diflference  between  the  annuity  values  at 
rates  i'  and  i",  which  decreases  from  year  to  year,  and  the  other  factor, 

the  product  of  the  first  two  parentheses,  (i!  —  6?)  (  ~. 1  ] ,  which 

is  constant. 

The  schedule  follows  : 
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End  of  year. 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
14.14 


Int.  at  .048155 
elTective. 


50563 

45749 

41163 

36789 

32618 

28649 

24867 

21262 

17823 

14552 

11432 

8454 

5623 

2923 


Net  income 
at  4y„'i 
nominal. 


47813 

43333 

39065 

34991 

31101 

27395 

23853 

20468 

17226 

14128 

11153 

8295 

5551 

2905 


Reduction. 


2750 

2416 

2098 

1798 

1517 

1264 

1014 

794 

597 

424 

279 

159 

72 

18 


Book  Talue 

of  bonds 

outstanding. 

1065190 
962480 
864829 
771906 
683483 
599541 
519747 
443868 
371674 
303142 
237933 
175809 
116850 
60708 
7350 


Par  value  of  bonds 
outstanding  (1 .05 
+  nominal  par). 

1050000 
950040 
854805 
763980 
677355 
594930 
516390 
441525 
370125 
302190 
237405 
175560 
116760 
60690 
7350 


The  schedule  is  intended  to  be  in  line  with  the  recent  ruling  of  the 
New  York  Insurance  Department,  under  Section  18  of  the  Insurance 
Law  as  amended  in  1909  ;  and  in  accordance  with  what  seems  to  be  a 
justifiable  aj^plication  of  this  ruling  in  practice  it  only  gives  values  (to 
the  nearest  dollar)  at  the  end  of  each  year  of  the  amortization  period. 
It  is  constructed,  of  course,  on  the  assumption  that  the  bonds  are 
charged  off  each  year  at  the  rate  assumed  in  the  formula  ;  but  since 
the  entire  issue  of  bonds  of  this  class  is  not  often  purchased  and  held 
by  a  single  company,  the  schedule  of  amortization  corresponding  to 
the  portion  owned  in  any  individual  case  will  have  to  take  into 
consideration  a  departure  of  the  actual  rate  of  annual  drawing  from 
the  assumed  rate.  A  subsidiary  profit  and  loss  account  such  as  Mr. 
Walker  has  elaborated  may  accordingly  be  considered  necessary, 
which  will  make  due  allowance  for  this  departure  by  being  debited 
with  the  bonds  assumed  to  be  charged  off  and  credited  with  those 
actually  redeemed.  Thus  it  may  happen  that  bonds  will  be  under- 
drawn or  overdrawn,  and  the  valuation  of  such  bonds  for  the  purposes 
of  the  profit  and  loss  account  is  made  by  Mr.  Walker  on  the  assump- 
tion that  they  will  be  redeemed  in  one  year.  Although  this  assump- 
tion may  be  readily  justified,  its  application  in  practice  where  the 
company  is  doing  business  in  the  state  of  New  York  would  probably 
be  subject  to  the  approval  of  that  Insurance  Department. 


Oral  Discussion. 


Mr.  Dawson  :  I  wish  to  mention  a  fact  which  I  think  of  import- 
ance. 

The  Credit  Foncier  of  Paris,  the  largest  financial  institution  in 
France,  I  think,  outside  of  the  Bank  of  France,  in  issuing  its  bonds, 
which  are  redeemable  from  the  proceeds  of  repayments  on  mortgages, 
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and  therefore  are  redeemable  from  time  to  time  and  by  allotment,  has 
pursued  a  policy  somewhat  similar  to  the  one  which  has  been 
described.  It  is  not  exactly  similar,  because  the  problem  considered 
in  this  paper  is  how  to  bring  about  some  result  without  having  an 
annual  option  or  having  the  redemption  of  the  bond  to  be  compulsory, 
while  the  redemption  of  the  bonds  of  the  Credit  Foncier  is  compulsory. 
But  it  has  been  the  policy  of  that  institution  ever  since  it  was  founded 
to  issue  each  one  of  its  series  of  bonds  at  a  rate  of  interest  selected  so 
that  the  issue  of  bonds  would  be  sold  at  a  little  under  par.  In  other 
words  it  sold  its  bonds  at  ninety-seven  or  ninety-six.  The  Credit 
Foncier  was  thereby  assured  that  the  rate  at  which  the  issue  was  made 
was  as  low  as  the  value  of  the  bond  on  redemption,  and  in  the  next 
place,  the  people  would  buy  the  bonds  more  readily,  because  when  one 
was  redeemed  there  was  a  profit  of  two  or  three  per  cent. 
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Abstract  from  the  Minutes  of  the  Semi-Annual 
Meeting  of  the  Actuarial  Society  of  America, 
HELD  in  the  Offices  of  the  Massachusetts 
Mutual  Life  Insurance  Company,  Springfield, 
Mass.,  on  Thursday,  October  14th,  and  Friday, 
October  15th,  1909. 


Offices  of  the 

Massachusetts  Mutual  Life  Insurance  Co., 

Springfield,  Mass.,  October  lUh,  1909. 

The  meeting  was  called  to  order  by  the  President,  Mr.  Gore,  at 
eleven  o'clock,  a.  m. 


Aisop, 

Bradshaw, 

Brinkerhoff, 

Carpenter, 

Cole, 

Craig,  J.  D., 

Dawson, 

Dow, 

Fackler,  E.  B, 

Fackler,  D.  p. 

Flynn, 

Gaylord, 

Gore,  J.  K., 

Graham,  W.  J. 


FELLOWS  PRESENT. 

Hardcastle, 

Hildebrand, 

Henderson, 

Holcombe, 

Hunter,  Arthur, 

Hunter,  R.  G., 

Hutchebon, 

Ireland, 

Johnston, 

Lee, 

Lunger, 

McKechnie, 

Marshall,  E.  P., 

Messenger, 


Moir, 

Morris,  E.  B., 

Nichols, 

Papps, 

Peiler, 

Perrin, 

Pipe, 

Rhodes, 

St.  John, 

Sanderson, 

Sheppard, 

Strong, 

Wells, 

Wood, 

Young. 


ASSOCIATES  ATTENDING. 


Angell,  Gibb,  Rice, 

Blehl,  Hammond,  Ryan, 

Brown,  Homans,  Smith,  C.  G., 

Bulkeley,  Kaufman,  Smith,  E.  H., 

Cathles,  King,  Somerville, 

Davenport,  J.  S.  Jr.  ,    Laird,  Washburne, 

Dickenson,  Morris,  W.  O.,  White,  W.  C. 
Fitzgerald,  C.  S.,        Murphy, 
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After  calling  the  roll,  a  quorum  of  the  Fellows  being  present, 
the  minutes  of  the  annual  meeting  held  in  New  York  on  May  6th 
and  7th,  1909,  were  approved  as  j^rinted  in  the  Transactions.  The 
Secretary  then  read  an  abstract  from  the  Proceedings  of  the  Council 
since  the  last  meeting,  as  follows : 

(a)  The  Council  authorized  the  Examination  Committee  to 
grant  deserving  candidates  in  the  examination  some  distinctive 
mark,  and  to  charge  an  examination  fee  of  $5.  for  the  Asso- 
ciateship  examination  for  each  year  in  which  a  candidate  presents 
himself.  The  following  rules  were  adopted  for  the  Fellowship 
examination : 

1.  A  candidate  who  has  passed  only  the  Associateship  examina- 
tion under  the  old  syllabus  will  be  required  to  take  No.  1  of  Part  II, 
Section  B,  of  the  new  syllabus,  with  Part  I,  for  admission  as  Fellow, 
but  may  omit  No.  1  of  Part  I  for  admission  as  Fellow. 

2.  A  candidate  who  has  passed  Section  A  only  of  the  old  syllabus 
for  admission  as  Fellow  must  pass  No.  6,  Part  I,  for  admission  as 
Fellow  (new  syllabus)  with  his  examination  in  Part  II,  but  may 
omit  No.  6  of  Part  II  in  such  examination. 

(As  the  cases  above  mentioned  provide  for  the  addition  of  one 
subject  and  the  omission  of  another,  it  will  not  be  necessary  to  make 
any  change  in  the  time  allowance.) 

3.  The  examiners  should  prepare  special  questions  for  the  extra 
subjects,  so  as  to  avoid  any  possibility  of  the  same  questions  being 
set  to  the  regular  candidates. 

(6)  The  Council  admitted  as  Associates  of  the  Society  as  of  this 
date  George  B.  Pattison  and  Edmund  Forbes  Price,  and  as  of  the 
25th  of  October,  Herbert  R.  Stephenson. 

(c)  It  was  decided  to  grant  the  usual  trade  discount  on  our 
publications  to  certain  publishers,  provided  our  works  are  advertised 
in  their  general  list. 

(d)  The  Secretary  was  instructed  to  increase  the  price  of  the 
Makehamized  American  Tables  from  $15.  to  $25.  per  copy,  in  view 
of  the  small  supply  on  hand. 

On  motion  the  proceedings  of  the  Council  were  duly  approved. 

The  President  reported  that  the  committee  appointed  at  the  last 
meeting,  to  consider  the  extension  of  the  Specialized  Mortality  In- 
vestigation, had  held  several  meetings  with  a  committee  of  the 
Medical  Directors'  Association;  that  at  a  joint  meeting  of  the  two 
committees  a  resolution  was  passed,  subject  to  the  approval  of  the 
Medical  Directors'  Association  and  the  Actuarial  Society,  to  the 
effect  that  our  efforts  be  united.  Sub-committees  of  three  members 
from  each  body  have  been  appointed  to  consider  the  details,  and 
report  back  to  the  joint  committee. 

On  motion  the  Society  voted  to  approve  the  action  of  the  com- 
mittee in  cooperating  with,  the  Medical  Directors'  Association. 

The  Secretary  presented  a  letter  from  Mr.  E.  Dana  Durand, 
Director  of  the  United  States  Census  Bureau,  stating  that  he  had 
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appointed  Mr.  Miles  M.  Dawson  "  as  an  expert  special  agent  to 
assist  and  advise  concerning  the  census  work  on  vital  statistics," 
and  inviting  the  Society  to  "  consider  the  advisibility  of  appointing 
a  permanent  committee  to  cooperate  with  the  Bureau  of  the  Census 
in  the  work  of  preparing  life  tables  and  in  making  such  other 
suggestions  as  may  seem  needful,  in  order  to  render  the  mortality 
statistics  prepared  by  this  Bureau  of  greater  actuarial  value." 

On  motion,  a  committee  of  the  Council  was  appointed  to  suggest 
a  plan  to  the  Council  next  morning,  and  then  to  refer  the  matter 
to  the  Society.  The  committee  appointed  was  as  follows:  Messrs. 
Hutcheson,  Hunter,  Papps,  Strong  and  Nichols. 

A  minute  was  presented  by  Mr.  George  B.  Woodward,  regarding 
the  late  Mr,  William  Simeon  Smith.     (See  page  217,) 

The  Society  then  proceeded  to  the  reading  of  papers  prepared 
for  this  meeting.     (Pages  131-186.) 

At  one  o'clock  the  Society  adjourned  for  luncheon. 

Afternoon  Session. 

After  the  Society  had  reassembled  at  2.30  o'clock,  the  reading  of 
the  papers  was  continued. 

The  Society  then  took  up  the  discussion  of  the  papers  presented 
at  the  annual  meeting  in  May,  1909. 

At  five  o'clock  the  Society  adjourned,  to  meet  at  dinner  at  the 
Massasoit  House  in  the  evening,  and  to  reassemble  for  business  the 
following  morning  at  ten  o'clock  in  the  offices  of  the  Massachusetts 
Mutual  Life  Insurance  Company. 

SECOND  DAY. 

Friday,  October  15th,  1909. 

The  meeting  was  called  to  order  by  the  President  at  ten  o'clock, 
and  the  discussion  of  papers  read  at  the  meeting  in  May,  1909  was 
then  resumed  and  completed. 

The  Secretary  gave  an  abstract  of  the  proceedings  of  the  Council 
at  its  meeting  in  the  morning: 

1.  The  advisability  of  incorporating  in  our  Transactions  Legal 
Notes,  similar  to  those  in  the  Journal  of  the  Institute  of  Actuaries, 
was  considered,  and  it  was  decided  to  accept  Mr.  Strong's  offer 
to  prepare  such  notes,  a  special  committee  to  be  appointed  to  decide 
whether  or  not  they  should  be  printed. 

2.  The  Council  approves  the  report  of  the  sub-committee  on 
the  invitation  of  the  Director  of  the  United  States  Census  Bureau, 
as  follows : — 

"We  recommend  that  the  invitation  of  the  Director  of  the 
United  States  Census  Bureau  be  accepted,  that  a  committee  of  not 
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less  than  five  Fellows  of  the  Society  be  appointed  by  the  President 
(which  committee  shall  include  the  President  as  Chairman),  and 
that  said  committee  shall  consider  any  and  all  questions  relating 
to  the  collection  and  compilation  of  vital  statistics  which  may  be 
submitted  to  it  by  the  Bureau,  shall  make  such  suggestions  to  the 
Bureau  as  in  the  committee's  opinion  may  seem  desirable,  and 
shall  communicate  its  recommendations  to  the  Bureau  in  writing." 

3.  The  Council  had  appointed  a  committee,  consisting  of  Messrs. 
Tackier  (Chairman),  Hunter,  Ireland,  Sanderson,  Moir,  Papps  and 
Johnston,  to  consider  the  best  means  for  extending  the  usefulness 
and  influence  of  the  Society. 

On  motion  the  proceedings  of  the  Council  were  duly  approved. 

On  motion  of  Mr.  St.  John,  duly  seconded,  the  thanks  of  the 
Society  were  voted  to  the  officers  and  directors  of  the  Massachusetts 
Mutual  Life  Insurance  Company  for  their  generous  entertainment 
of  the  members  of  the  Society. 

The  Secretary  then  stated  that  he  had  issued  a  number  of  re- 
quests to  Fellows  of  the  Society  to  become  either  Associate  or 
Donating  Members  of  the  Permanent  Committee  of  the  Inter- 
national Congress  of  Actuaries,  as  we  should  have  forty  members 
of  all  classes  in  order  to  entitle  us  to  our  present  representation 
of  five  members  on  the  Permanent  Committee. 

At  one  o'clock  the  Society  finally  adjourned,  to  reassemble  in- 
formally for  luncheon  at  Mount  Tom  as  guests  of  the  officers  of 
the  Massachusetts  Mutual  Life  Insurance  Company. 


WILLIAM   SIMEON    SMITH. 

William  Simeon  Smith,  Actuary  of  the  John  Hancock  Mutual 
Life  Insurance  Company,  of  Boston,  was  born  at  Suffield,  Conn., 
September  30th,  1837,  and  died  at  Boston,  September  3rd,  1909. 

Mr.  Smith  was  graduated  from  Williams  College  in  1860,  re- 
moved immediately  to  Kentucky,  and  for  several  years  was  Principal 
of  the  High  School  at  Maysville. 

In  1870  he  was  appointed  Deputy  Commissioner  of  the  newly 
created  Kentucky  Insurance  Department,  filling  that  position  for 
six  years,  with  great  efficiency. 

He  next  became  the  Assistant  Actuary  of  the  Columbia  Life 
Insurance  Company,  of  St.  Louis,  retaining  the  position  until  1877 
when,  on  the  invitation  of  the  late  Stephen  H.  Ehodes  (at  that 
time  Insurance  Commissioner  of  Massachusetts)  he  became  the 
Deputy  Insurance  Commissioner  of  the  Commonwealth.  He  re- 
tained this  position  under  three  successive  Insurance  Commissioners 
— Messrs.  Clarke,  Tarbox  and  Merrill.  He  was  twice  offered  the 
position  of  Commissioner,  but  declined,  claiming  that  he  could  be 
of  more  service  to  the  Commonwealth  in  the  position  of  Deputy. 

In  1894  Mr.  Ehodes,  then  President  of  the  John  Hancock 
Mutual  Life,  offered  him  the  position  of  Actuary  of  that  Company, 
which  he  accepted,  and  held  until  his  death  with  great  credit  to 
himself  and  great  advantage  to  the  Company 

Mr.  Smith  was  elected  to  membership  in  the  Actuarial  Society 
on  April  24th,  1890,  and  was  a  member  of  the  Council  from  1903 
to  1906.  He  leaves  behind,  particularly  among  his  associates  in 
the  Massachusetts  Department,  the  John  Hancock  and  the  Actu- 
arial Society,  hosts  of  friends,  with  "  memories  of  a  kindly 
heart,  incorruptible  rectitude,  and  of  high  achievement  modestly 
performed." 
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Life  Experience  of  the  Travelees  Insurance 
Company. 


HIBAM   J.    MESSENGER. 


The  following  twenty-three  tables  giving  a  large  part  of  the  general 
life  experience  of  the  Travelers  Insurance  Company  and  results  of 
quite  a  number  of  special  investigations,  are  all  based  on  the  American 
Experience  Table  as  a  standard  of  comparison,  are  all  calculated  on 
total  exposure  instead  of  the  net  amount  at  risk,  and,  with  the  exception 
of  Tables  8,  11,  13,  14,  15,  16,  17,  18,  and  19,  cover  the  issue  of  1866 
to  1908  inclusive  and  the  exposure  of  1897  to  1908  inclusive. 

All  of  this  experience  is  on  standard  lives  with  the  exception  of 
Table  17 — and  also  with  the  exception  that  a  very  limited  number  of 
risks  which  were  charged  an  extra  premium,  generally  for  accident 
hazard,  are  included. 

The  general  tables  include  both  participating  and  non- participating 
policies  ;  but  the  Company  did  not  commence  issuing  participating 
policies  until  the  latter  part  of  1903  and  has  issued  none  since  1906. 
In  the  year  1906  the  participating  business  was  about  15%  of  the 
total  in  force — but  this  percentage  has  been  rapidly  decreasing  since 
then  and  at  the  present  writing  is  about  7%. 

All  of  the  experience  is  on  the  basis  of  the  number  of  policies 
instead  of  the  number  of  lives,  and  is  made  up  by  calendar  years. 

Table  1,  giving  the  general  experience  on  the  total  business  by 
years,  from  1897  to  1909  inclusive,  shows  that  by  numbers  the  most 
favorable  year  was  1907  with  a  mortality  rate  of  69.2^,  and  the  most 
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unfavorable  was  1899  with  a  mortality  rate  of  83.9%.  By  amounts 
tlie  most  favorable  year  was  1902  wiili  a  mortality  rate  of  69.1%,  and 
the  most  unfavorable,  1905  with  a  mortality  rate  of  96.5%.  For 
the  last  four  years  (1906,  1907,  1908,  and  1909)  the  mortality  rate 
has  been  under  80  %  each  year. 

TABLE  1. 

SUMMAKY   OF  THE  TbAVELERS   LiFE   EXPERIENCE  BY   CALENDAR  YeARS  ON  ALL 

Policies  in  force  Covering  Standard  Lives — Issue  of  1866-1908 
Inclusive — Exposure  of  1897-1908  Inclusive. 


Number  of  CI 

aims. 

Amount  of  Claims. 

Ratio  of 

Ratio  of 

Actual  to 

Actual  to 

Total 

Average 

Year. 

Expected. 

Actual. 

Expected. 

Expected. 

Actual. 

expected. 

Reins. 

Claim. 

1897 

486 

356 

.732 

1,160,554 

864,254 

.745 

34,338 

2,424 

1898 

523 

363 

.694 

1,254,868 

893,885 

.712 

11.481 

2,492 

1899 

562 

464 

.825 

1,359.002 

1,215,561 

.894 

54,760 

2,620 

1900 

609 

507 

.832 

1,481.075 

1.397.212 

.943 

47,440 

2,756 

1901 

662 

544 

.822 

1,607.283 

1,445.694 

.899 

52,065 

2,658 

1902 

714 

525 

.735 

1,727.103 

1.193.797 

.691 

12,000 

2,274 

1903 

767 

606 

.790 

1,863.858 

1.638.370 

.879 

68,210 

2,704 

1904 

834 

630 

.756 

2.027,707 

1,702.587 

.840 

90,000 

2,703 

1905 

898 

751 

.836 

2.181,635 

2.105.674 

.965 

145.589 

2,804 

1906 

948 

721 

.761 

2,310,490 

1,804,091 

.781 

46,180 

2,502 

1907 

1,012 

700 

.692 

2,491,449 

1.764,758 

.708 

1,139 

2,532 

1908 

1,080 

756 

.700 

2,674,186 

2,096.829 

.784 

71.618 

2,774 

*1909 

1,150 

803 

.698 

2,865,000 

2,206,812 

.770 

164,651 

2,748 

*1909  Estimated. 

Table  2,  giving  the  general  experience  of  the  Company  by  years 
of  issue,  shows  that  for  the  forty-three  years  of  issue,  1866  to  1908 
inclusive,  and  the  twelve  years  of  exposure,  1897  to  1908  inclusive, 
there  was  a  total  of  a  little  over  six  hundred  thousand  years  of 
exposure  and  a  little  over  one  billion  and  a  half  of  insurance — with 
about  nine  thousand  expected  claims  amounting  to  over  twenty-two 
million  dollars  and  nearly  seven  thousand  actual  claims  amounting  to 
over  eighteen  million  dollars — giving  a  ifiortality  rate  of  76.2%  by 
numbers  and  82  ^  by  amounts.  This  table  shows  that  for  the  twelve 
years  of  exposure,  1897  to  1908  inclusive,  1883  is  the  only  year's 
issue  which  had  a  mortality  rate  by  numbers  in  excess  of  the  tabular 
— the  rate  for  that  year's  issue  being  100.8% — while  by  amounts  there 
are  fourteen  cases  where  the  tabular  mortality  is  exceeded,  the  latest 
being  1893. 
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TABLE  2. 

Summary  op  the  Travelers  Experience— Standard  Lives  by  Year  of  Issue — 
Issue  of  1860-1908  Inclusive— Exposure  of  1897-1908  Inclusive. 


Ratio  of  Actual 

Year  of 

Mean 

in  Force. 

Expected  Loss. 

Actual  Loss. 

to  Expected. 

Issue. 

No. 

Amount. 

No. 

Amount. 

No. 

Amount. 

No. 

Amount. 

1866 

1.141 

2,070.408 

58 

104,333 

50 

126,000 

.862 

1.208 

1867 

2.579 

4,042,063 

137 

206,727 

123 

213,972 

.898 

1.035 

1868 

3,076 

4,443,652 

151 

219,795 

136 

225,-348 

.901 

1.025 

1869 

2,889 

3.817,501 

129 

169,347 

121 

164,429 

.938 

.971 

1870 

4,240 

4,887,248 

189 

230,104 

153 

174,473 

.810 

.758 

1871 

4,494 

4,619,253 

184 

185,636 

155 

159,509 

.842 

.859 

1872 

4,245 

4,486,559 

164 

167,028 

159 

199,006 

.970 

1.191 

1873 

4,564 

5,763,139 

166 

218,154 

124 

192,423 

.747 

.882 

1874 

5,144 

6,679,073 

176 

250,735 

140 

217,887 

.795 

.869 

1875 

4,893 

7,062,281 

143 

206.101 

123 

176,579 

.860 

.857 

1876 

4,201 

5,591,652 

117 

158,421 

99 

170.421 

.846 

1.076 

1877 

4,032 

6,213,488 

115 

195.979 

107 

200,882 

.930 

1.025 

1878 

3,850 

5,657,858 

101 

158,817 

90 

159,680 

.891 

1.005 

1879 

3,962 

6.397,492 

99 

167,017 

83 

131,386 

.838 

.787 

1880 

4.247 

6,850.972 

92 

164.464 

74 

122.059 

.804 

.742 

1881 

5,045 

8,140.431 

111 

191,234 

103 

196.543 

.928 

1.028 

1882 

5.582 

9,676,210 

111 

199,378 

100 

220,535 

.901 

1.106 

1883 

6,049 

11.573,741 

121 

231,445 

122 

247,800 

1.008 

1.071 

1884 

7,911 

14.189,388 

148 

273,088 

124 

284,835 

.838 

1.043 

1885 

8,844 

16.092.363 

151 

294,126 

129 

307,350 

.854 

1.045 

1886 

14,271 

32,183,023 

243 

592.227 

188 

550,973 

.774 

.930 

1887 

12,600 

27,793,858 

209 

477.207 

166 

434,292 

.794 

.910 

1888 

11,741 

26,866,491 

175 

422.086 

144 

401,150 

.823 

.949 

1889 

14,273 

34,115,602 

216 

539,005 

174 

449,904 

.806 

.835 

1890 

17.241 

46,159.519 

252 

732,466 

212 

729,653 

.841 

.996 

1891 

18,228 

52,164,749 

265 

859,920 

245 

945,523 

.925 

1.100 

1892 

21.751 

66,735,237 

315 

1,028.329 

249 

920,598 

.790 

.895 

1893 

20,277 

62.330,501 

283 

903,606 

253 

976,717 

.894 

1.081 

1894 

20,164 

65,851,226 

266 

979,482 

207 

722,511 

.778 

.738 

1895 

24,612 

79,005,661 

320 

1,099,230 

265 

918,798 

.828 

.836 

1896 

24.145 

69.636.476 

300 

937,947 

233 

819,388 

.777 

.874 

1897 

30,836 

87,648,510 

385 

1,166,513 

305 

998,343 

.792 

.856 

1898 

33,142 

94,466,339 

415 

1,256,173 

319 

1,058,123 

.769 

.842 

1899 

37.125 

99,900.392 

439 

1,255,423 

336 

1.035,870 

.765 

.825 

1900 

45,340 

106,749,108 

499 

1,245,886 

325 

800,495 

.651 

.643 

1901 

34.292 

77,953,204 

374 

907,722 

240 

665,886 

.642 

.734 

1902 

32,144 

75,990,929 

339 

849,626 

223 

522,859 

.658 

.615 

1903 

30,413 

73,278,612 

311 

823,168 

160 

421.218 

.514 

.512 

1904 

32,014 

69,573,821 

321 

741,446 

180 

421,589 

.561 

.569 

1905 

22,081 

51,697,047 

216 

537,605 

84 

173,676 

.389 

.323 

1906 

15,950 

40,532,920 

150 

409,141 

70 

139.273 

.467 

.340 

1907 

10,749 

28.526,305 

100 

279,751 

28 

115;323 

.280 

.412 

1908 

4,205 

10,792,321 

39 

102,728 

9 

36,000 

.231 

.350 

618,582  1,518,212,623 

9,095 

22,139,216 

6,930 

18,149,279 

.762 

.820 
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Table  3,  giving  the  general  experience  by  years  of  exposure, 
shows  that  the  full  tabular  rate  is  not  reached  until  the  nineteenth 
year  of  exposure  by  numbers  and  the  thirteenth  year  by  amounts. 


TABLE  3. 

Summary  of  the  Travelers  Experience— Standard  Lives  by  Year  of  Exposure — 

Issue  of  1S66-1908  Inclusive— Exposure  of  1897-190S  Inclusive. 


Ratio  of  Actual 

Year  of 

Mean 

in  Force. 

Expected  Loss, 

Actual  Lo.ss. 

to  E; 

tpected. 

Exposure 

\    No. 

xVmount. 

No. 

Amount. 

No. 

Amount. 

No. 

Amount. 

1 

37.818 

91,969.795 

362 

927,545 

145 

342.413 

.401 

.369 

2 

67,643 

167,136.268 

669 

1,752,807 

372 

930,077 

.556 

.531 

3 

56,726 

143,622,658 

583 

1,574,985 

354 

1,166.574 

.607 

.741 

4 

49,265 

126,376,520 

527 

1,447,732 

363 

967.338 

.689 

.668 

5 

44,015 

114,118.526 

491 

1.359,564 

328 

977.537 

.663 

.719 

6 

38,716 

103,616,835 

450 

1,289,376 

299 

826,890 

.664 

.641 

7 

34,392 

93,431,142 

416 

1,209,589 

341 

1,109.829 

.820 

.918 

8 

30,673 

84,442,798 

386 

1.141,042 

334 

1,084,132 

.865 

.950 

9 

27.342 

76.054,604 

359 

1,071,184 

276 

811,725 

.769 

.758 

10 

23.259 

65,864.068 

317 

971,454 

237 

765,892 

.748 

.788 

11 

20,476 

57.896.281 

286 

885,548 

220 

656,149 

.769 

.741 

12 

18,722 

52.125,043 

271 

822,806 

213 

696,554 

.786 

.847 

13 

17,002 

46,242,299 

252 

757,423 

214 

761,640 

.849 

1.006 

14 

15,755 

41,695,102 

241 

706,571 

221 

799,605 

.917 

1.132 

15 

14.310 

36,085,4.32 

229 

633.874 

187 

750,613 

.817 

1.184 

IG 

12.617 

30.338,870 

209 

545,236 

152 

504,721 

.727 

.926 

17 

10,984 

25.319.762 

187 

471,187 

170 

470,142 

.909 

.998 

18 

9,725 

21.265.924 

170 

407.772 

147 

441.971 

.865 

1.084 

19 

8,682 

17,970,361 

100 

350,407 

162 

438.994 

1.013 

1.253 

20 

7,742 

15,107,024 

148 

307,004 

132 

273,791 

.892 

.892 

21 

6,537 

12,296,195 

133 

264,996 

118 

271.708 

.887 

1.025 

22 

5,669 

10,198,393 

126 

235,279 

102 

234,225 

.810 

.996 

23 

5,352 

9,167,991 

122 

219,316 

102 

187.950 

.836 

.857 

24 

4,970 

7.916,558 

117 

197,784 

121 

202,836 

1.034 

1.026 

25 

4,801 

7,363,672 

120 

194,256 

98 

202.303 

.817 

1.041 

26 

4,594 

6,751,621 

123 

189,287 

86 

156.514 

.699 

.827 

27 

4,529 

6,279,033 

131 

187,044 

113 

186.976 

.863 

1.000 

28 

4,464 

5,980,755 

137 

192.251 

92 

144,383 

.672 

.751 

29 

4,315 

5,667,049 

142 

192,691 

136 

187,730 

.958 

.974 

30 

4,207 

5,460,889 

146 

199,088 

135 

189,458 

.925 

.952 

31 

4,029 

5,229,443 

150 

199,231 

118 

165,701 

.787 

.832 

32 

3,718 

4,897,203 

147 

198,433 

r    136 

144,450 

.925 

.728 

33 

3,291 

4.298,352 

140 

184,970 

127 

179,432 

.907 

.970 

34 

2,865 

3,725,366 

129 

169,771 

119 

210,230 

.922 

1.233 

35 

2,410 

3,058,569 

118 

148,259 

104 

149.051 

.881 

1.005 

36 

1,957 

2,477,518 

102 

126,574 

94 

126.205 

.922 

.997 

37 

1,562 

1,975,140 

85 

106,951 

73 

114.846 

.859 

1.074 

38 

1,242 

1,622,150 

72 

94,956 

58 

72,761 

.806 

.766 

39 

909 

1.252.892 

56 

77,731 

53 

104.329 

.946 

1.342 

40 

608 

878,983 

39 

55,763 

41 

69,622 

1.051 

1.249 

41 

409 

606,569 

28 

41,377 

18 

25,872 

.643 

.625 

42 

215 

.329,611 

15 

23,415 

18 

36.110 

1.200 

1..542 

43 

65 

99,3.59 

4 
9,095 

6,627 

1 
6,930 

10.000 
18,149,279 

.250 
.762 

1.509 

618,582 

1,518,212,623 

22,139,216 

.820 
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Table  4,  giving  the  general  experience  by  age  of  exposure  divided 
into  age  groups  of  five  years  each,  shows  a  very  favorable  mortality 
rate  for  the  younger  ages — considerably  under  80  ^  until  the  age 
group  50  to  54  is  reached  when  the  rate  suddenly  jumps  to  96. 6^ — and 
from  that  time  on  continues  close  to  the  full  tabular  mortality,  in  some 
cases  a  little  under  and  in  some  cases  a  little  over.  The  latter  part  of 
Table  4  divides  the  exposure  for  age  sixty  and  over  into  two  groups — 
one  including  those  policies  issued  at  age  under  sixty  with  a  mortality 
rate  of  104.7%  and  the  other  including  those  issued  at  age  sixty  and 
over  with  a  mortality  rate  of  87.4  %. 


TABLE   4. 

Summary  of  Travelers  Experience — Standard  Lives — Issue  of 
1863-1908  Inclusive — Exposure  of  1897-1908  Inclusive. 


Number. 


Amount. 


Eatio  of 

Eatio  of 

Age  of 

Expected 

Actual 

Actual  to 

Expected. 

Actual 

Actual  to 

Exposure. 

Loss. 

Loss. 

Expected. 

Loss. 

Loss. 

Expected. 

Under  20 

22 

10 

.455 

28,256 

16,519 

.585 

20-24 

199 

92 

.462 

293,713 

144,869 

.493 

25-29 

461 

239 

.518 

813,224 

452,881 

.557 

30-34 

699 

350 

.501 

1,452,873 

752,559 

.518 

35-39 

863 

459 

.532 

2,079,264 

1,057,141 

.508 

40-44 

955 

572 

.599 

2,590,530 

1,624,580 

.627 

45-49 

995 

705 

.709 

2,872.498 

2,238,919 

.779 

50-54 

1,015 

856 

.843 

2,973,636 

2,873,946 

.966 

55-59 

1,044 

940 

.900 

2,895.183 

2,724,645 

.941 

60-64 

■96I' 

941 

.979 

2,449,480 

2,483,763 

1.014 

65-69 

772 

771 

.999 

1,739,586 

1,806.576 

1.039 

70-74 

567 

521 

.919 

1,114,551 

1,084.  .385 

.973 

75-79 

342 

295 

.863 

584,627 

625,056 

1.069 

80-84 

137 

141 

1.029 

193,911 

217,664 

1.122 

Over  84 

63 

38 

.603 

57,884 

45,776 

.791 

9,095 


Age  at  Issue 

Under  60        2,508       2,402 

Age  at  Issue 

60  and  Over      334  305 


6,930          .762            22,139,216      18,149,279  .820 

Age  of  Exposure — 60  and  Over. 

.958              5,189,110        5,431,742  1.047 

.913                 950,929           831,478  .874 


Table  5  gives  the  experience  according  to  year  of  exposure, 
divided  into  five  year  periods,  showing  a  mortality  rate  for  the  first  five 
years  of  59.3%  by  numbers  and  62.1%  by  amounts  ;  for  the  second 
five  years  77. 1%  by  numbers  and  80.9%  by  amounts  ;  for  the  third  five 
years  82.5  %  by  numbers  and  96.3  %  by  amounts.  For  the  five  year 
periods  after  the  third  the  mortality  rate  averages  about  88%  by 
numbers  and  runs  close  to  the  tabular  by  amounts. 
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TABLE    5. 

Summary  of  Travelers  Experience — Standard  Lives — Issue  of  1866-1908 
Inclusive — Exposure  of  1897-1908  Inclusive. 


Number. 

Ratio  of 

Amount. 

Ratio  of 

Year  of 

Expected. 

Actual 

Actual  to 

Expected 

Actual 

Actual  to 

Exposure. 

Loss. 

Eoss. 

Expected. 

Loss. 

Loss. 

Expected. 

1-5 

2,632 

1.562 

.593 

7,062,633 

4,383.939 

.621 

6-10 

1,928 

1,487 

.771 

5,682,645 

4,598,468 

.809 

11-  15 

1,279 

1,055 

.825 

3,806,222 

3,664.561 

.963 

16-20 

874 

763 

.873 

2,081,666 

2,129,619 

1.023 

21  -  25 

618 

541 

.875 

1,111,631 

1,099,022 

.989 

26  -  .30 

679 

562 

.828 

960,361 

865,061 

.901 

31  -  35 

684 

604 

.883 

900,664 

848,864 

.942 

36  -  40 

354 

319 

.901 

461,975 

487,763 

1.056 

41- 

47 
9,095 

37 
6,930 

.787 
.762 

71,419 
22,139,216 

71,982 

1.008 

18,149,279 

.820 

Table  6,  giving  the  experience  for  the  entire  period  and  then  by 
eliminating  successively  the  first  live  years  of  exposure,  the  first  ten 
years,  the  first  fifteen  years,  and  so  on,  shows  that  the  mortality  gains 
are  almost  entirely  in  the  first  ten  years,  and  that  eliminating  the  first 
ten  years  of  exposure  the  resulting  mortality  rate  is  about  88%  by 
numbers  and  about  98%  bv  amounts. 


TABLE  6. 

Summary  of  Travelers  Experience — Standard  Lives— Issue  of  1866-1908 
Inclusive — Exposure  of  1897-1908  Inclusive. 


Ratio  of 

Ratio  of 

Year  of 

Expected 

Actual 

Actual  to 

Expected 

Actual 

Actual  to 

Exposure. 

Loss. 

Loss. 

Expected. 

Loss. 

Loss. 

Expected. 

Total 

Period 

9,095 

6.9.30 

.762 

22,139,216 

18,149,279 

.820 

Over      5 

Yrs.    6,463 

5.368 

.831 

15,076,583 

13,765.340 

.913 

"       10 

"      4,535 

3.881 

.856 

9,393,938 

9,166,872 

.976 

"       15 

"      3,256 

2.826 

.868 

5,587,716 

5.502,311 

.985 

"       20 

"      2,382 

2,063 

.866 

3(506,050 

3.372,692 

.962 

"       25 

"      1,764 

1,522 

.863 

2,394,419 

2,273.670 

.950 

"       30 

"      1,085 

960 

.885 

1,434.058 

1,408.609 

.982 

"       35 

401 

356 

.888 

533,394 

559.745 

1.049 

"       40 

47 

37 

.787 

71,419 

71,982 

1.008 

Table  7  shows  various  average  results  in  regard  to  the  mean  in 
force,  the  expected  loss,  and  the  actual  loss.  On  the  total  exposure  the 
average  size  of  the  policy  in  force  is  $2,454,  the  average  size  of  the 
probable  loss  $2,434,  and  the  average  size  of  the  actual  loss  $2,619. 
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Table  8  contains  several  results  of  a  somewhat  miscellaneous 
character  showing  among  other  things  that  the  average  attained  age 
of  the  insured  has  gradually  decreased  from  43.8  years  in  1897  to 
42,34  years  in  1908,  while  the  average  age  at  date  of  issue  has 
decreased  from  36.39  years  in  1897  to  32.62  in  1908. 

TABLE  8. 
Summary  of  Travelers  Experiexce — Standard  Lives. 

(A)    Average  present  age  for  all  policies  in  force  for  years  designated — based  on 

mean  in  force. 
(  B)    Average  age  for  each  year's  issue — based  on  policies  in  force  at  end  of  year 

of  issue. 

(C)  Average  size  of  policies  in  force  at  end  of  j'ears  given  below. 

(D)  Amount  of  claims  paid  each  year  for  every  $1,000  of  insurance  in  force. 

D. 


Amt.  per 

Years. 

A. 

B. 

C. 

Mean  in  Force. 

Claims. 

$1,000, 

1897 

43.80 

36.39 

2,512 

84,054,804 

864,254 

10.28 

1898 

43.89 

36.27 

2,510 

89,471,835 

893,885 

9.99 

1899 

43.90 

35.78 

2,527 

95,885,160 

1,242,128 

12.96 

1900 

43.68 

34.65 

2,506 

103,766,993 

1,397,212 

13.47 

1901 

43.43 

34.89 

2,468 

111,769,873 

1,445,694 

12.93 

1902 

43.24 

34.16 

2,450 

118,671,025 

1,193,797 

10.06 

1903 

43.22 

33.56 

2,447 

126,688,589 

1,638,370 

12.93 

1904 

42.87 

33.14 

2,412 

137,409,0.30 

1,702,587 

12.39 

1905 

42.60 

32.83 

2,397 

147,520,604 

2,105,674 

14.27 

1906 

42.57 

32.57 

2,415 

155,356,393 

1,804,091 

11.61 

1907 

42.42 

32.63 

2,442 

167,666,311 

1,764,758 

10.53 

1908 

42.34 

32.62 

2,451 

179,952,005 

2,096,829 

11.65 

Table  9  gives  the  mortality  rate  for  age  of  issue  in  groups  of  five 
years  each,  and  is  divided  according  to  the  years  of  exposure  into  the 
first  five  year  period,  second  five  year  period,  third  five  year  period, 
fourth  five  year  period,  and  so  on.  There  are  so  many  points  of 
interest  in  this  table  that  it  can  be  best  studied  by  each  individual  by 
himself  ;  and  so  I  pass  over  Table  9  and  also  Table  10,  which  is  a 
condensation  of  Table  9,  by  simply  calling  attention  to  the  fact  that 
these  tables  show  clearly  that  there  is  very  little  gain  from  mortality  on 
a  risk  after  it  has  attained  age  50,  whatever  the  age  at  is.«ue. 
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TABLE  9. 

Summary  of  the  Travelers  Life  Experience— Standard  Lives. 

Ratio  of  Actual  to  Expected  Loss. 

By  Age  of  Issue  and  Years  of  Exposure. 

Issue  of  1866-1908  Inclusive— Exposure  of  1897-1908  Inclusive. 

A.   By-  Numbers — Years  of  Exposure  in  Five  Year  Periods. 

Age  of  1-5         6-10       11-15      16-20    21-25       26-30      31-35  36-40  41-45 

Issue.  Yrs.         Yrs.         Yrs.         Yrs.       Yrs.  Yrs.         Yrs.  Yrs.  Yrs. 

Under  20  .481         .450       1.000       1.000  —  .500         .667  1.000  1.000 

20-24  .460         .699         .457         .509         .576         .718         .841  .923         .750 

25-29  .509         .554         .612         .724         .554         .743         .926  .750         .545 

30-34  .471         .589         .629         .766       1.051         .886         .986  .963         .769 

35-39  .510         .698         .810         .905         .858         .812         .859  .988  1.444 

40-44  .550         .793         .919         .848         .901         .930         .851  .966         .750 

45-49  .748         .839       1.054       1.135         .866         .778         .785  .926         .333 

50-54  .905         .984       1.033       1.120         .944         .896       1.031  .385  — 

55-59  .853       1.211       1.033       1.022       1.346         .750         .769  .500  — 

60-64  .953         .978       1.073         .913       1.667         .800         .500  —  — 

65  -  60  .571         .739         .667       1.000  _  —  _  _  _ 

70-74  —  —  —  —  —  —  —  —  — 

75-79  _  _  _  _  _  —  _  _  _ 

SO -84  —  —  —  —  —  —  —  —  — 

Over  84  —  —  —  —  —  —  —  —  — 

.593         .771         .825         .873         .875         .829         .883  .901  .787 


B.    By  Amounts — Years  of  Exposure  in  Five  Year  Periods. 

Under  20  .503  .472  1.536  1.632          —           .766         .711       1.161  5.277 

20-24  .483  .954  .422  .657  .505         .913         .952       1.033  .361 

25-29  .526  .610  .738  .890  .552         .828         .937         .932  .580 

30-34  .390  .624  .655  .813  1.161       1.033       1.061       1.074  1.121 

35-39  .484  .847  1.129  .968  1.051         .802         .929       1.224  1.970 

40-44  .638  .796  1.226  1.000  1.050         .954         .813       1.047  .539 

45-49  .780  .714  1.097  1.219  .731         .759         .889         .954  .293 

50-54  .878  .927  .926  1.377  1.138       1.098       1.021         .373  — 

55-59  .825  1.146  .988  1.107  1.880         .870       1.646         .836  — 

60-64  .796  .845  .868  1.530  1.759         .812         .403          —  — 

65-69  .991  .872  .536  .802  _____ 

70-74  —  —  —  —  —            —            —            —  — 

75-79  —  —  —  —            —            —            —            —  — 

80-84  —  —  —  —            —            —            —            —  — 

Over  80  _________ 

.621  .809  .963  1.023  .989         .901         .942       1.056  1.008 
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TABLE  10. 

Summary  op  the  Tkavelers  Life  Experience — Standard  Lives. 

Ratio  of  Actual  to  Expected  Loss. 

In  Five  Year  Groups  by  Age  of  Issue. 

Issue  of  1866-1908  Inclusive — Exposure  of  1897-1908  Inclusive. 


S^umbers. 

Katio  of 

Amounts. 

Ratio  of 

Age  of 

Expected 

Actual 

Actual  to 

Expected 

Actual 

Actual  to 

Issue. 

Loss. 

Loss. 

Expected. 

Loss. 

Loss. 

Expected. 

Under  20 

94 

52 

.553 

129,653 

82,960 

.640 

20-24 

701 

403 

.575 

1,064,001 

690,694 

.649 

25-29 

1,328 

820 

.617 

2,441,741 

1,628,231 

.667 

30-34 

1,579 

1,097 

.695 

3,331,605 

2,241,181 

.673 

35-39 

1,528 

1,136 

.743 

3,712,442 

3,064,613 

.825 

40-44 

1,298 

1,024 

.789 

3,559,137 

3,122,554 

.877 

45-49 

977 

850 

.870 

3,025,534 

2,615,728 

.865 

50-54 

747 

720 

.964 

2,321,318 

2,229,864 

.961 

55-59 

510 

523 

1.025 

1,603.018 

1,641,976 

1.024 

60-64 

268 

266 

.993 

809,701 

718,586 

.887 

65-69 

65 

39 

.600 

141,066 

112,892 

.800 

70-74 

75-79 

80-84 

Over  84 

Total, 

9,095 

6,930 

.762 

22,139,216 

18,149,279 

.820 

Table  11,  giving  the  Company's  experience  according  to  the  kind 
of  policy,  shows  a  very  unfavorable  mortality  rate  on  the  ordinary  life 
contract — 97%  by  numbers  and  98.5%  by  amounts  ;  but  on  all  other 
premium  paying  policies  the  experience  has  been  exceedingly  favora- 
ble, in  no  case  reaching  80%.  The  experience  on  paid-up  insurance, 
however,  has  been  rather  unfavorable — the  mortality  rate  on  the 
extended  term  insurance  being  88.1%  by  numbers  and  98.1%  by 
amounts,  while  the  mortality  rate  on  paid-up  policies  through  non- 
payment of  premiums  is  77.3%  by  numbers  and  93.1%  by  amounts. 
The  experience  on  premium  paying  term  insurance  has  been  very 
favorable  for  that  kind  of  insurance,  even  after  making  full  allowance 
for  the  fact  that  most  of  this  business  is  new — the  mortality  rate 
being  45.7%  by  numbers  and  45.6%  by  amounts.  This  table  covers 
exposure  for  the  nine  years  1900  to  1908  inclusive. 
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TABLE  11. 

Summary  of  the  Travelers  Life  Experience— Standard  Lives  Issue 
OF  1866-1908  Inclusive— Exposure  of  1900-1908  Inclusive. 

Classified  by  Kind  of  Policy. 
Number. 


Katio  of  Actual 

Kind  of  Policy. 

Expected  Loss. 

Actual  Loss. 

to  Expected. 

Ordinary  Life 

2,001 

1,940 

.970 

20  Payment  Life 

1,541 

999 

.648 

20  Year  Endowment 

924 

531 

•  575 

20  Pavraent  Inc.  Life  and 

20  Payt.  20  Year  Dist. 

168 

95 

.565 

Premium  Paying:  Term 

140 

64 

.457 

Extended  Term  Insurance 

151 

133 

.881 

Paid-up  through  non- 

payment of  premiums 

1,058 

818 

.773 

All  Other  Policies 

1,542 

1,160 

.752 

7,525 


5,740 


Amount. 


.763 


Ordinary  Life 
20  Payment  Life 
20  Year  Endowment 
20  Payment  Inc.  Life  and 
20  Payt.  20  Year  Dist. 

5,991,520 
4,124,124 
2,144,810 

365,198 

5,904,517 
2,990,392 
1,536,483 

230,252 

.985 
.725 
.716 

.630 

Premium  P.iying  Term 

338,888 

154,531 

.456 

Extended  Term  Insurance 

370,773 

363,873 

.981 

Paid-up  through  non- 
payment of  premiums 
All  Other  Policies 

674,676 
4,355,471 

627,941 
3,341,025 

.931 

.767 

18,365,460 

15,149,014 

.825 

Table  12,  giving  the  Company's  general  experience  classified  by 
the  amount  of  the  policy,  shows  a  mortality  rate  on  policies  under 
$5,000  of  78.8  %  by  numbers  and  76  ^  by  amounts,  on  policies  from 
$5,000  to  $10,000  of  89.6  %  by  numbers  and  88.7  %  by  amounts,  and 
on  policies  for  $10,000  and  over  of  89.6  %  by  numbers  and  87.3  %  by 
amounts.  There  seems  to  be  very  little  difference  in  the  mortality 
rate  on  the  two  latter  classes,  but  this  rate  is  about  fourteen  points 
higher  than  on  policies  under  $5,000.  There  is  very  little  doubt  in 
my  mind  that  this  higher  mortality  rate  on  large  policies  is  to  a  con- 
siderable extent  due  to  the  pressure  to  which  practically  all  companies 
are  more  or  less  subject  to  secure  the  issuing  of  large  policies  in  the 
case  of  rather  questionable  risks. 
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TABLE  12. 

Summary  of  the  Travelers  Life  Experience — Standard  Lives  Issue 
OF  1866-1908  Inclusive — Exposure  of  1897-1908  Inclusive. 

Classifed  by  Amount  of  Policy. 

jSTumber. 


Eatio  of 

Mean  in 

Expected 

Actual 

Actual  to 

Force. 

Loss. 

Loss. 

Expected. 

Policies  under  $5,000 

525,896 

7,706 

5.686 

.738 

"       $5,000  to  $10,000 

69,614 

1,034 

926 

.896 

"       $10,000  and  Over 

23,072 

355 
9,095 

318 
6,930 

.896 

Total 

618,582 

.762 

Amount. 

Policies  under  $5,000 

788,242,681 

11,103,194 

8,433,034 

.760 

"       $5,000  to  $10,000 

390,641,292 

5,793,460 

5,140,365 

.887 

"       $10,000  and  Over 

339,328,650 

5,242,562 

4,575,880 

.873 

Total 

1,518,212,623 

22,139,216 

18,149,279 

.820 

Table  13  gives  the  Company's  general  experience,  exposure  of 
1900  to  1908  inclusive,  di\aded  into  five  geographical  sections,  which 
can  be  roughly  described  as  Section  I,  the  ISortheast  from  Canada  to 
Pennsylvania  inclusive :  Section  II,  the  Northern  States  of  the 
Mississippi  Valley  ;  Section  III,  the  upper  tier  of  Southern  States 
from  Delaware  to  North  Carolina  in  the  East  and  to  Kansas  in  the 
West ;  Section  IV,  the  lower  tier  of  Southern  States  including 
Arkansas  and  Oklahoma,  and  Section  V,  all  remaining  territory. 
This  experience  shows  a  mortality  rate  in  Section  I,  of  73.4^  by 
numbers  and  76.4^  by  amounts  ;  in  Section  II,  71.5  %  by  numbers 
and  80.1%  by  amounts;  in  Section  III,  75.7%  by  numbers  and 
89.7  %  by  amounts  ;  in  Section  IV,  the  lower  tier  of  Southern  States 
96.7%  by  numbers  and  100.3%  by  amounts;  in  Section  V,  all 
remaining  territory,  being  mostly  the  far  "West,  86.3%  by  numbers 
and  93. 7  %  by  amounts. 
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TABLE   13. 

Summary  of  the  Travelers  Life  Experience— Standard  Lives  Issue 
OF  1866-1908  Inclusive— Exposure  of  1900-1908  Inclusive. 

Divided  into  Five  Geographical  Sections. 


Section  I. 

Section  II. 

Section  III. 

Section  IV.          Section  V. 

Canada,  B.  C. 

Ohio 

Delaware 

South  Carolina         All 

remaining 

New  Euglaud 

Indiana 

Maryland 

Georgia 

territory 

New  York 

INIichig; 

an 

Dist.  of  Columbia     Florida 

New  Jersey- 

Illinois 

Virginia 

Alabama 

Pennsylvania 

Wisconsin 

West  Virginia           Mississippi 

Iowa 

North  Carolina         Arkansas 

Minnesota 

Tennessee 

Louisiana 

Nebraska 

Kentucky 

Indian  Territory 

North  Dakota 

Missouri 

Oklahoma 

South  Dakota 

Kansas 

Texas 

Number. 

Amount. 

Katio  of 

Expected 

Actual 

Expected 

Actual 

Actual  to 

Loss. 

Loss. 

Per  cent. 

Loss. 

Loss. 

Expected, 

Section  I 

4,093 

3,006 

.734 

9,259,280 

7,077,492 

.764 

"      II 

1,462 

1,046 

.715 

3,710,010 

2,970,227 

.801 

"      III 

865 

655 

.757 

2,349,630 

2,108,289 

.897 

"      IV 

762 

737 

.967 

2,088,076 

2,095,153 

1.003 

"      V 

343 

296 

.863 

958,464 

897,853 

.937 

Total 

7,525 

5,740 

.763 

18,365,460 

15,149,014 

.825 

Table  14  gives  the  Comj)any's  experience  for  these  five  geograph- 
ical sections,  exposure  of  1900  to  1908  inchisive,  for  3,  5,  7,  and  9 
years,  showing  the  change  in  the  mortality  rate  from  year  to  year. 
The  only  great  change  is  in  Section  III,  the  upper  tier  of  Southern 
States,  which  shows  a  very  decided  improvement,  and  which,  according 
to  the  latest  figures,  is  only  a  few  points  above  the  general  experience 
of  the  company. 

TABLE  14. 

Summary  of  the  Travelers  Life  Experience — Standard  Lives  Issue 

OF  1866-1908  Inclusive — Exposure  of  3,  5,  7  and  9  Years  Each 

FROM  1900-1908  Inclusive. 

Divided  into  Five  Geographical  Sections. 

Eatio  OF  Actual  to  Expected  Claims. 


1900-1902. 

1900-1904. 

1900- 

-1906. 

1900- 

-1908. 

;tions. 

No. 

Amount. 

No.    Amount. 

No.    Amount. 

No.    . 

A.mouti 

I 

.780 

.789 

.752      .776 

.760 

.783 

.734 

.764 

11 

.718 

.760 

.714      .793 

.739 

.834 

.715 

.801 

III 

.932 

1.059 

.874      .987 

.825 

.995 

.757 

.897 

IV 

.913 

.954 

.959    1.032 

.959 

.983 

.967 

1.003 

V 

.728 

.831 

.860      .987 

.874 

.988 

.863 

.937 
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Table  15  gives  the  Company's  general  experience  in  geographical 
Sections  III,  IV,  and  V,  being  the  upper  tier  and  lower  tier  of  the 
Southern  States  and  all  other  territory,  divided  into  three  classes 
according  to  policy  form — the  ordinary  life,  the  twenty  payment  life, 
and  all  other  policies.  Table  11  shows  that  the  general  experience  on 
the  ordinary  life  policy  has  been  unfavorable — the  mortality  rate  being 
97*^  by  numbers  and  98.5%  by  amounts.  Table  15  shows  that  the 
mortality  rate  on  the  ordinary  life  policy  has  been  particularly 
unfavorable  in  the  South,  being  95.1  %  by  numbers  and  112.1  %  by 
amounts  for  the  upper  tier  of  Southern  States,  and  121.5  %  by  numbers 
and  120.7  %  by  amounts  for  the  lower  tier  of  Southern  States.  The 
experience  on  the  ordinary  life  form  in  other  parts  of  the  country  has 
not  been  particularly  unfavorable,  and  the  experience  on  all  forms 
except  the  ordinary  life  has  been  generally  favorable  throughout  the 
country.  A  study  of  the  three  Tables,  11,  13,  and  15,  shows  that  the 
really  unfavorable  experience  has  been  confined  to  the  South  and  to 
the  ordinary  life  policy,  and  that  if  the  ordinary  life  experience  in 
Sections  III  and  IV  were  eliminated,  the  remaining  experience  would 
be  exceedingly  favorable. 


TABLE  15. 

Summary  of  the  Travelers  Life  Experience — Standard  Lives  Issub 
OF  1866-1908  Inclusive — Exposure  of  1900-1908  Inclusive. 

Classified  According  to  Kind  of  Policy  and  Geographical 
Distribution. 

Section  III,  Section  IV,  and  All  Other  Territory. 

Ordinary  Life. 


Expected  Loss. 
No.       Amount. 

Actual  Loss. 
No.      Amount. 

Katio  of  Actual 
to  Expected. 
No.    Amount. 

Section  III 
"       IV 
All  Other 

Territory 

246 
260 

1,495 

787,437 
813,510 

4,390,573 

234        882,574 
316       982,313 

1,390    4,039,630 

.951 
1.215 

.930 

1.121 
1.207 

.920 

20  Payment  Life. 

Section  III 
"       IV 

All  Other 
Territory 

225 

202 

1,114 

590,546 
556,283 

2,977,295 

135       467,098 
153       455,858 

711    2,067,436 

.600 

.757 

.638 

.791 
.819 

.694 

All  Other  Policies, 

Section  III 
"       IV 
All  Other 
Territory 

394 
300 

3,289 

971,647 
718,283 

6,559,886 

286        758,617 
268        656,982 

2,247    4,838,506 

.726 
.893 

.683 

.781 
.915 

.738 
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Table  16  gives  the  experience  of  the  Coijipany  on  its  participating 
policies,  issue  of  August  1903  to  1906  inclusive,  exposure  of  1904  to 
1908  inclusive.  The  mortality  rate  is  fairly  favorable  being  41.8  %  by 
numbers  and  38.1  %  by  amounts.  This  experience  is  divided  into  three 
classes  according  to  form  of  policy — ordinary  life,  limited  payment 
life,  and  endowments — and  directly  contrary  to  the  almost  universal 
experience  shows  the  lowest  mortality  rate  on  the  ordinary  life  form. 
This  whole  experience  on  participating  policies,  however,  is  too  new 
and  too  limited  in  extent  to  be  of  much  value.  As  far  as  it  goes  it  is 
a  little  more  favorable  than  the  Company' s  general  experience  during 
this  period.  The  Company's  general  experience,  issue  of  1904  to  1908 
inclusive,  exposure  of  1904  to  1908  inclusive  (about  95%  non-par- 
ticipating), shows  a  mortality  rate  by  numbers  of  about  45  %  and  by 
amounts  about  43  % .  As  far  as  it  goes  this  experience  on  participating 
policies  would  seem  to  indicate  a  slightly  lower  mortality  rate  than  on 
non-participating  policies.  Based  on  this  experience  and  what 
experience  of  other  companies  I  have  seen  and  on  general  considera- 
tions, my  opinion  is  that,  general  conditions  being  substantially  the 
same,  we  ought  to  expect  a  very  much  more  favorable  experience  on 
deferred  dividend  policies  than  on  annual  dividend  or  on  non-partici- 
pating policies  ;  but  comparing  annual  dividend  policies  with  non- 
participating  policies  all  the  information  I  have  been  able  to  obtain 
leads  me  to  the  opinion  that  if  the  premiums  are  practically  the  same 
we  ought  to  expect  practically  the  same  mortality  rate.  It  is  the 
difference  between  paying  $30.00  per  thousand  and  $40.00  per 
thousand  which  makes  the  difference  in  the  mortality  rate,  and  not  the 
mere  fact  that  one  takes  out  a  non-participating  policy  while  the  other 
takes  out  an  annual  dividend  policy.  If  ten  thousand  men,  age 
thirty-five,  took  out  the  best  non-participating  policy  they  could  get 
at  $30. 00  per  thousand  and  another  ten  thousand  men  at  age  thirty- 
five  took  out  the  best  annual  dividend  policy  that  they  could  get  at 
$30. 00  per  thousand,  I  know  of  no  good  reason  to  expect  that  the  two 
experiences  would  show  any  material  difference. 
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TABLE  16. 

Summary  of  the  Travelers  Life  Experience  Partici p axils' g  Policies — 

Standard  Lives  Issue  of  August  1903-1906  Inclusive — 

Exposure  of  1904-1908  Inclusive. 


Ord.  Life 
Lim.  Pavt. 


L. 


Endowments 
Total, 


Mean  in  Force. 

No.        Amount. 

3,896  9,491,001 
14,669  26,617,111 
11,444     20,121,330 


Expected  Loss. 

No.    Amount. 

42     104,314 

132    247,587 

108     203,061 


Actual  Loss. 

No.  Amount. 
16  26,047 
64  101,237 
38       84,153 


Ratio  of  Actual 
to  Expected 
No.  Amount. 
.381     .250 
.485    .409 
.352     .414 


50,009     56,229,442         282     554,962       118     211,437        .418     .381 


Table  17  gives  the  Company's  sub-standard  experience,  issue  of 
1899  to  1908  inclusive,  risk  of  1900  to  1908  inclusive.  This  is 
divided  into  three  classes  ;  first,  those  rated  above  the  tabular  but  less 
than  125%  ;  second,  those  rated  125%  and  higher  but  less  than 
150%  ;  third,  those  rated  150%  and  over.  In  the  third  class  there 
is  no  case  rated  more  than  250%  and  very  few  more  than  200%. 
The  great  majority  of  the  ratings  in  this  third  class  have  been  150% 
and  175%.  In  this  experience  as  in  all  the  others  the  regular 
American  Table  has  been  taken  as  the  standard  and  the  mortality 
percentages  here  given  represent  such  percentages  of  the  American 
Table  of  INIortality.  This  experience  includes  a  small  number  of  risks 
which  were  first  taken  with  a  permanent  or  decreasing  lien  and  not, 
when  taken,  given  a  mortality  rating.  They  were  afterwards  placed 
in  this  experience  and  classified  according  to  the  three  sub-divisions  as 
accurately  as  possible.  This  experience  is  not  extensive  and  has  not 
reached  the  point  where  it  is  possible  to  have  great  confidence  in 
regard  to  the  final  results.  Nevertheless,  a  mortality  rate  of  38. 1  %  by 
numbers  and  41.6  %  by  amounts  on  the  basis  of  the  American  Experi- 
ence as  100  %  on  an  experience  that  has  continued  for  nine  years  is 
certainly  favorable  as  far  as  it  goes  for  yisks  originally  rated  under 
125%  ;  and  in  a  similar  manner  a  mortality  rate  of  66.7  %  by  numbers 
and  52.4%  by  amounts  for  risks  rated  125%  to  150%,  and  87%  by 
numbers  and  65.6  %  by  amounts  for  risks  rated  150%  and  over,  which 
means  an  average  rating  of  about  170  %,  certainly  is  nothing  that  is 
alarming.  Just  how  successful  the  Company's  original  rating  of 
these  risks  will  eventually  prove  to  be,  time  alone  will  tell ;  but  as  far 
as  the  experience  goes  it  seems  to  show  that  the  classification  has  been 
fairly  Avell  done,  the  actual  experience  for  the  three  classes  correspond- 
ing in  its  grading  quite  closely  with  the  grading  of  the  three  classes  as 
originally  made. 
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TABLE  17. 

Summary  of  the  Travelers  Life  Experience — Sub-Standard  Lives 

Issue  of  1S99-190S  Inclusive— Exposure  of  1900-1908 

Inclusive. 

Ratio  of  Actual 
Mean  in  Force.      Expected  Loss.    Actual  Loss,    to  Expected. 
No.        Amount.      No.  Amount.    No.  Amount.    No.  Amount. 
Rated  under  125%  2,143      3,154,757      21      31,267        8     ]3,000      .881    .416 

"      125%-150%*      5,669    11,840,121       57    121,560       38     63,712      .667    .524 
"      150%  and  Over    2,281      4,767,499       23      50,615      20     33,195      .870    .656 


Total,  10,093    19,762,377     101    203,442      66  109,907      .653    .540 

*  Permanent  and  Decreasing  Liens,  Risk  1900-1903,  are  combined  with  class  rated 
125%  to  150%. 

Table  18  gives  the  Company's  experience  on  women,  issue  of 
1866  to  1908  inclusive,  exposure  of  1900  to  1908  inclusive.  This 
experience  as  a  whole  has  been  exceedingly  favorable,  Ql.1%  by 
numbers  and  61.1  %  by  amounts,  as  compared  with  76.2  %  by  numbers 
and  82  %  by  amounts  in  the  case  of  the  Company's  total  experience. 
Each  year  has  also  been  very  favorable  except  the  first  two  years, 
1900  and  1901.  Attention  is  called  to  the  fact  that  this  experience 
is  much  more  favorable  on  amounts  than  on  numbers,  while  in  the 
case  of  about  nine-tenths  of  the  tables  here  shown  the  experience  is 
much  more  favorable  by  numbers  than  by  amounts.  The  very 
favorable  experience  of  the  Travelers  Insurance  Company  on  women 
is  undoubtedly  due  to  the  unusually  high  standard  maintained  in  the 
selection  of  these  risks — particular  care  being  taken  in  regard  to  the 
moral  hazard. 

TABLE  18. 

Summary  of  the  Travelers  Life  Experience  on  Women — 

Standard  Lives — Issue  of  1860-1908  Inclusive — 

Exposure  of  1900-1908  Inclusive. 

Years  of  Ratio  of  Actual 

Exposure.      Exposed  to  Risk.      Expected  Loss.      Actual  Loss.         Expected. 

No.         Amount.       No.  Amount.      No.  Amount.       No.  Amount. 


1900 

1,364 

2,092,596 

22 

34,668 

24 

37,443 

1.091 

1.080 

1901 

1,546 

2,362,864 

25 

38,402 

25 

44,969 

1.000 

1.171 

1902 

1,684 

2,534,001 

20 

41,295 

20 

19,060 

.769 

.462 

1903 

1,842 

2,751,911 

29 

45,321 

16 

18,012 

.552 

.397 

1904 

2,053 

3,007,3.34 

32 

49,442 

19 

22,889 

.594 

.463 

1905 

2,279 

3,263,181 

34 

53,535 

26 

33,424 

.765 

.624 

1906 

2,447 

3,4-59,328 

37 

56,890 

24 

39,267 

.649 

.690 

1907 

2,591 

3,690,137 

39 

60,410 

18 

31,000 

.462 

.513 

1908 

2,796 
18,602 

3,984,720 
27,146,072 

42 
286 

65,062 
445,025 

20 
192 

25,851 

.476 
.671 

.397 

Total 
2 

271,915 

.611 
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Table  19  gives  a  summary  of  the  Travelers'  general  experience 
on  policies  not  over  five  years  old,  starting  with  the  exposure  of  1897 
to  1901  inclusive  and  then  adding  the  exposure  of  one  year  at  a  time 
up  to  1908  inclusive.  The  results  show  a  decided  and  almost  constant 
improvement.  On  the  basis  of  numbers  the  improvement  runs  from 
71.5  %  to  60  %,  or  a  decrease  of  11.5  points  from  1901  to  1908 — an 
improvement  being  shown  in  every  year.  By  amounts  the  decrease  is 
from  79.2  %  to  62  % — being  an  improvement  of  17.2  points — one  year 
showing  a  slight  increase  of  .  6,  one  year  showing  no  change,  and  all 
the  other  years  showing  a  decrease.  In  the  early  years  of  the 
Travelers  Insurance  Company  the  requirement  of  an  inspection 
report  or  urinalysis  was  something  very  unusual.  Gradually  these 
were  required  more  frequently  ;  but  it  was  not  until  sometime  in  1901 
that  the  urinalysis  was  required  in  the  case  of  every  application,  and 
it  was  not  until  1904  that  an  inspection  report  was  required  in  the 
case  of  every  application.  It  is  my  opinion  that  the  requirement  of 
the  urinalysis  and  of  the  inspection  report  in  the  case  of  every 
application  during  recent  years  has  had  more  to  do  with  the  improved 
mortality  rate  than  anything  else.  A  study  of  the  Travelers'  experi- 
ence with  special  reference  to  the  general  improvement  in  the 
mortality  rate  in  connection  with  the  results  in  different  sections  of 
the  country,  convinces  me  that  insisting  upon  the  urinalysis  and 
inspection  report,  and  a  competent  medical  examiner,  and  an  agent  who 
realizes  that  in  the  long  run  it  is  against  his  own  interest  to  work  off 
a  bad  risk  on  the  Company,  has  much  more  to  do  with  the  determination 
of  the  mortality  rate  than  climatic  or  sanitary  conditions.  This  is  the 
only  way  in  which  I  can  explain  the  fact  that  the  Travelers'  experi- 
ence, issue  of  1866  to  1904  inclusive,  risk  of  1897  to  1904  inclusive, 
showed  a  mortality  rate  in  Louisiana  of  83  %  by  numbers  and  93  %  by 
amounts  ;  in  Alabama  93  %  by  numbers  and  92  %  by  amounts  ;  in 
North  Carolina  83  %  by  numbers  and  8^  %  by  amounts  ;  while  in 
Georgia  the  mortality  rate  was  111  "y^  by  numbers  and  131  %  by 
amounts  ;  and  most  of  our  Georgia  business  was  obtained  from  Atlanta 
and  vicinity  which  from  a  climatic  and  sanitary  standpoint  was 
supposed  to  be  the  most  desirable  part  of  the  State. 
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TABLE   19. 

Summary  of  Travelers  Experience  on  all  Policies  not 
OVER  Five  Years  Old. 


Standard  Lives. 

Mortality  Kate. 

No. 

Amount, 

1897-1901 

.715 

.792 

1897-1902 

.705 

.756 

1897-1903 

.700 

.704 

1897-1904 

.670 

.710 

1897-1905 

.660 

.710 

1897-1906 

.640 

.680 

1897-1907 

.610 

.640 

1897-1908 

.600 

.620 

Table  20  gives  the  Company's  experience  on  policies  reinsured  in 
other  companies.  The  experience  is  quite  extensive  for  that  kind  of 
business  as  the  Travelers,  in  proportion  to  its  size,  reinsures  much 
more  extensively  than  the  great  majority  of  companies.  The  mortality 
rate  by  amounts  was  75  %. 

TABLE  20. 

Experience  on  Policies  Re-Insured  in  other  Companies 
Issue  1866-1908— Exposure  1897-1908. 

Standard  Lives. 

Total  Expected  Actual        Ratio  of  Actual 

Mean  Exposure.  Loss.  Loss.  to  Expected. 

51,706,788  844,444  636,884  .75 

Table  21  gives  the  Travelers'  experience  on  reinsurance  received 
from  other  companies,  showing  a  mortality  rate  by  amounts  of  Q2%. 
Although  the  experience  on  business  received  from  other  companies  is 
more  favorable  than  that  on  business  given  to  other  companies,  yet 
both  experiences  are  much  more  favorable  than  the  general  experience 
of  the  Company  and  decidedly  more  favorable  than  the  Company's 
general  experience  on  policies  of  $10,000  and  over. 
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TABLE   21. 

Experience  on  Re-Insurance  Received  froji  other  Companies 
Issue  1877-1908— Exposure  1897-1908. 

Standard  Lives. 

Total  Expected  Actual        Ratio  of  Actual 

Mean  Exposure.  Loss.  Loss.  to  Expected. 

17,835,277  288,481  177,429  .62 

Table  22  gives  the  Company's  experience  in  Virginia,  Georgia, 
Alabama,  and  Texas  combined,  and  divided  into  two  classes;  first, 
policies  to  residents  of  cities  of  five  thousand  inhabitants  and  over  ; 
second,  policies  to  residents  of  smaller  towns.  The  result  shows 
practically  no  difference. 

TABLE   22. 

Summary  of  Travelers    Life  Experience   in  Virginia,   Georgia, 
Alabama,  and  Texas  for  the  Issue  of  1866-1908  Inclusive. 

Risk  of  1897-1908  Combined. 

Standard  Lives. 

Divided  into  two  classes  ;  1,  policies  to  residents  of  cities  of  five  thousand 
inhabitants  and  over ;  2,  policies  to  residents  of  smaller  towns. 

Ratio  of  Actual 


Exposed  to  Risk, 

Expected  Loss. 

Actual  Loss. 

to  Expected. 

No.          Amount. 

No.     Amount. 

No.     Amount. 

No.  Amount. 

1. 

2. 

39,673     114,650,263 
20.500      39,564,029 

482     1,443,360 
240        476,646 

453     1,454,136 
236        488,529 

.94      1.01 
.96      1.02 

Table  23  gives  the  Company's  experience  in  the  States  of  New 
York  and  Illinois  combined,  divided  into  two  classes  ;  first,  policies  to 
residents  of  New  York  City  and  Chicago  ;  second,  policies  to  residents 
in  either  of  these  two  States  outside  of  New  York  City  and  Chicago. 
The  result  shows  a  mortality  rate  of  78  ^  by  numbers  and  85  %  by 
amounts  in  the  two  cities,  and  72  %  by  numbers  and  76  %  by  amounts 
on  policy  holders  in  these  two  States  outside  of  these  cities.  This  last 
result  seems  to  be  similar  to  the  results  of  most  investigations  in 
regard  to  the  mortality  rate  in  large  cities  compared  with  country 
districts — the  higher  mortality  rate  generally  being  found  in  the  cities. 
The  Travelers'  experience  on  health  policies,  however,  gives  just  the 
opposite  results  in  regard  to  the  amount  of  sickness — that  experience 
showing  that  there  is  more  sickness  in  the  smaller  places  than  in  the 
large  cities. 
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TABLE  23. 

Summary  of  Travelers  Life  Experience  in  the  States  of  New  York 
AND  Illinois  Combined.    Issue  of  1866-1908  Inclusive. 

EiSK  of  1897-1908  Combined. 

Standard  Lives. 

Divided  into  two  classes  ;  1,  policies  to  residents  of  New  York  City  and 

Chicago  ;  2,  policies  to  residents  of  these  two  states  outside 

New  Y^ork  City  and  Chicago. 

Katio  of  Actual 
Exposed  to  risk.  Expected  Loss.  Actual  Loss.       to  Expected. 

No.         Amount.  No.     Amount.         No.     Amount.     No.  Amount. 

1.  26,314    112,481,881        427    1,842,934       334    1,568,825      .78      .85 

2.  99,611    196,344,016     1,534    2,879,935    1,104    2,184,140      .72     .76 
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The  Rate  of  Cessation  and  Valuation  of 
Renewal  Commissions. 


PERCY  C.    H.    PAPPS. 


A  problem  which  imdoubtedly  arises  in  every  office  is  that  of 
ascertaining  a  fair  basis  for  commutation  of  renewal  commissions. 
We  must  admit  at  the  outset  that  there  are  certain  practical  con- 
siderations which  enter  very  largely  into  the  problem;  but  even  so, 
it  is  desirable  to  have  some  definite  information  as  to  the  rate 
of  cessation  upon  which  to  base  our  calculations. 

The  rate  of  cessation  which  any  company  is  likely  to  experience 
may  differ  widely  from  that  which  has  been  experienced  in  the 
past,  but  the  past  is  the  only  guide  which  we  have  for  the  future. 
Any  unusual  conditions  which  have  existed  should  be  kept  in  mind 
in  making  use  of  the  data  which  the  past  has  given  us  and  we 
must  exercise  our  judgment  as  to  whether  or  not  these  unusual 
conditions  are  likely  to  be  experienced  in  the  future.  For  the 
purposes  in  mind  we  may  safely  disregard  any  variation  in  the 
mortality  rate,  since  such  variation  is  not  likely  to  make  any  great 
difference  in  our  estimate  of  the  value  of  renewal  commissions. 
The  financial  condition  of  the  country  no  doubt  largely  influences 
the  lapse  rate,  and  if  our  analysis  of  tlie  rate  of  cessation  covers 
a  period  which  is  undisturbed  by  any  imusual  financial  conditions, 
our  estimate  of  the  value  of  future  renewal  commissions  may  be 
very  much  upset  by  financial  disturbances  which  may  occur  in  the 
future.  A  change  in  the  company's  practice  in  regard  to  the 
amount  or  the  manner  of  granting  surrender  and  loan  values  may 
also  affect,  to  a  considerable  extent,  the  rate  of  cessation,  as  may 
also  the  manner  in  which  a  company  treats  its  policyholders,  both, 
old  and  new.  These  different  influences  must  therefore  be  care- 
fully considered  in  deciding  to  what  extent  the  experience  of  the 
past  may  be  used  as  a  guide  for  the  future. 

Apart  from  the  changes  which  may  be  expected  in  the  rate  of 
cessation  of  a  company  as  a  whole,  we  must  also  consider  the 
local  conditions  governing  the  agency  or  branch  office  whose  re- 
newal commissions  we  are  called  upon  to  value.     If  we  make  our 
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valuation  at  a  time  when  the  management  of  an  agency  or  branch 
is  changing  hands,  we  must  not  lose  sight  of  the  fact  that  a  change 
of  agent  or  manager  may  seriously  affect  the  persistency  of  the 
business  which  the  retiring  man  placed  upon  the  books. 

This  much  has  been  said  by  way  of  warning,  and  we  will  now 
consider  that  part  of  our  subject  which  is  responsible  for  the 
presentation  of  this  paper,  namely,  a  method  which  may  be  em- 
ployed for  ascertaining  the  rate  of  cessation  and  the  value  of 
renewal  commissions. 

Compilation  of  Data. 

The  description  of  such  a  plan  is  more  easily  understood  when 
we  have  some  actual  figures  before  us  as  an  illustration.  I  will 
therefore  place  before  you  an  investigation  as  to  the  rate  of  cessa- 
tion during  the  first  ten  policy  years  based  on  the  experience  of 
the  Mutual  Benefit. 

The  individual  policy  cards  used  in  the  Mathematical  Depart- 
ment for  keeping  track  of  the  business  in  force  were  used.  When 
policies  cease  to  be  in  force,  the  individual  cards  are  taken  out 
of  the  "  In  Force  "  cabinet  and  filed  in  numerical  order.  From 
the  numerical  list  cards  were  picked  out  for  all  policies  which 
ceased  during  the  calendar  years  1903  to  1907  inclusive.  These 
cards  covered  years  of  issue  1895  to  1907  inclusive.  On  each  was 
entered  the  number  of  premiums  actually  paid.  (It  may  be  men- 
tioned that  these  cards  represented  policies  which  had  been  con- 
sidered as  in  force  on  the  "  Business  Written  "  basis,  so  that  there 
were  a  certain  number  of  ceased  policies  upon  which  no  premium 
had  been  paid.)  The  cards  were  then  sorted  according  to  the 
number  of  premiums  paid,  each  year  of  issue  being  kept  separate, 
and  from  them  was  obtained  the  numerator  of  the  fraction  repre- 
senting the  rate  of  cessation. 

In  order  to  obtain  the  denominator  of  the  fraction  just  referred 
to  it  was  necessary  to  obtain  the  total  amount  of  insurance  issued 
in  each  of  the  calendar  years  1895  to  1907  inclusive.  From  the 
amount  of  insurance  issued  a  deduction  was  made  for  extended 
insurances  and  paid-up  policies  issued  on  surrender  of  the  original 
policies.  The  amounts  were  further  adjusted  by  the  amount  of 
dated  forward  and  dated  back  policies  so  as  to  bring  such  policies 
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into  the  year  of  issue  corresponding  to  the  premium  payments. 
For  instance,  if  a  policy  was  issued  in  the  year  1900  and  a  term 
rate  paid  to  carry  the  insurance  to  the  year  1901,  when  the  first 
regular  premium  would  be  payable,  this  policy  was  treated  as  a 
policy  issued  iu  1901. 

In  ascertaining  for  each  year  of  issue  the  amount  of  insurance 
ceasing  to  be  in  force  according  to  the  number  of  premiums  paid, 
it  was  considered  advisable  to  deal  only  with  mtegral  durations. 
For  this  reason  y^  of  the  amount  of  insurance  which  ceased  after 
the  pajTnent  of  a  quarterly  premium  was  considered  as  ia  force 
for  one  year,  and  the  other  %  was  considered  as  "  ISTot  Taken." 
In  the  same  wa}',  %  of  the  business  which  ceased  after  paying 
a  premium  for  I/2  year  was  considered  as  in  force  for  one  full 
year  and  the  balance  as  "  Not  Taken ; "  %  of  the  business  which 
ceased  after  the  payment  of  a  premium  for  %  of  the  year  was 
considered  as  in  force  for  the  full  year ;  and  14  ^s  "  ISTot  Taken." 
Similar  adjustments  were  made  for  each  policy  year. 

The  issues  of  1903  to  1907  inclusive  gave  us  the  data  for  poli- 
cies which  ceased  to  be  in  force  after  the  payment  of  0,  14?  V^i  ^"^^ 
%  years.  The  issues  of  1902  to  1906  inclusive  gave  us  the  data 
for  policies  which  ceased  to  be  in  force  after  1,  I14?  ^^V-i^  and 
1%  years.  Now,  in  order  to  obtain  the  amount  of  insurance 
ceasing  at  the  end  of  one  year,  we  had  to  take  14  of  the  business 
ceasing  at  the  end  of  ^/4  o^  ^^  y^a-r?  %  of  the  business  ceasing 
after  being  in  force  y^  of  the  year,  and  %  of  the  business  ceasing 
after  being  in  force  %  of  the  year.  "We  also  had  to  take  %  of 
the  business  ceasing  to  be  in  force  after  I14  years,  %  of  the 
business  ceasiag  to  be  in  force  after  114  years,  and  y^  of  the 
business  ceasing  to  be  in  force  after  1%  years.  We  here  met 
this  difficulty:  the  business  ceasing  to  be  in  force  at  the  end  of 
%,  %,  and  %  years  arose  from  the  issues'of  1903  to  1907  inclusive, 
while  the  business  ceasing  to  be  in  force  at  the  end  of  1,  \y^, 
1%,  and  134  years  arose  from  the  issues  of  1902  to  1906  inclusive. 
It  would  have  been  incorrect  to  assume  that  the  amount  issued 
ia  the  5  years,  1903  to  1907  inclusive  was  equal  to  the  amount 
issued  in  the  5  years  1902  to  190G  inclusive.  It  was  therefore 
decided  to  adopt  another  plan.  Instead  of  using  the  records  for 
five  years  wo  made  use  of  four  years  only.  The  amount  of  busi- 
ness ceasing  to  be  in  force  at  the  end  of  0  years  was  added  for 
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the  four  years,  1904  to  1907  inclusive.  For  the  same  years,  1904 
to  1907,  we  also  added  the  amount  of  business  ceasing  to  be  in 
force  at  the  end  of  14,  1/0,  and  %  years,  as  shown  in  Table  A. 
By  taking  the  proper  proportion  of  these  totals  and  adding  them 
together  we  obtained  the  entire  amount  of  business,  which  might 
be  considered  as  "  Not  Taken,"  arising  out  of  the  issues  of  the 
years  1904  to  1907  inclusive,  as  shown  in  Table  B. 

We  then  added  the  amount  of  business  ceasing  to  be  in  force 
at  the  end  of  14?  %?  and  %  years,  for  the  years  1903  to  1900 
inclusive,  and  for  the  same  years  of  issue  we  added  the  amount 
ceasing  to  be  in  force  at  the  end  of  1,  1^/4,  1%?  ancl  1%  years. 
In  this  way  we  obtained  for  the  years  of  issue  1903  to  1906  inclu- 
sive the  total  amount  ceasing  at  each  duration  from  I/4  to  1% 
years,  and  by  taking  the  proper  proportion  of  each  total  and  add- 
ing them  together  we  obtained  the  amount  which  might  be  con- 
sidered as  ceasing  at  the  end  of  exactly  one  year.  A  similar  plan 
was  followed  throughout. 


TABLE 

A. 

Amounts  Ceasing  at  Various  Durations. 

ation. 

Year  of  Issue. 

0 

1/4 

1/2 

3/4 

1903 
4 
5. 
6 

7 

6,963,115 
8,440,922 
7,733,972 
7,882,302 

456,125 
569,250 
622,650 
496,110 
596,000 

860,450 
955,700 
982,100 
892,000 
955,831 

88,500 
127,000 
165,100 
157,500 
187,500 

1 
0 

1903-6 
1904-7 

31,020,311 

2,144,135 
2,284,010 

3,690,250 
3,785,631 

538.100 
637,100 

1902 
3 
4 
5 
6 

2,563,750 
2,857,626 
3,055,825 
3,611,050 

95,000 
90,625 

120,000 
65,750 

135,195 

134,500 
107,500 
137,000 
165,000 
208,750 

16,500 
26,000 
32,000 
20,500 
51,000 

2 
1 

1902-5 
1903-6 

12,088,251 

371,375 
411,570 

544.000 
618,250 

95,000 
129,500 

1901 
2 
3 
4 
5 

1,986,926 
2,428,600 
2,370,050 
2,906,460 

49,500 
90,500 
66,000 
76,500 
99,000 

108,000 
227,600 
168,750 
165,500 
179,750 

17,500 
54,500 
57,500 
46,750 
42,000 

3 
2 

1901-4 
1902-5 

9,692,036 

282,500 
332,000 

669,850 
741,600 

176,250 
200,750 

1900 
1 
2 
3 
4 

1,005,750 
1,234,500 
1,430,300 
1,580,270 

33,250 
58,500 
55,000 
58,500 
30,500 

67,000 

96,500 

123,100 

127,500 

123,500 

62,000 
26,000 
33,000 
17,000 
39,500 
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TABLE  A— Continued. 


Duration. 

Year  of  issue. 

0 

1/4 

1/2 

3/4 

4 
3 

1900-3 
1901-4 

5,250,820 

205,250 
202,500 

414,100 
470,600 

138,000 
115,500 

1899 

1900 

1 

2 

3 

640,750 
742,526 
861,200 
983,500 

43,000 
46,000 
31,500 
31,500 
36,950 

83,750 
69,500 
69,000 
114,000 
96,500 

38,500 
14,000 
25,500 
32,000 
39,500 

5 
4 

1899-1902 
1900-3 

3,227,976 

152,000 
145,950 

336,250 
349,000 

110,000 
111,000 

1898 
9 

1900 
1 
2 

726,250 
720,500 
758,000 
875,500 

9,500 
39,500 
21,000 
40,000 
22,500 

39,000 
61,500 
65,000 
47,000 
153,000 

12,500 
17,000 
29,500 
33,000 
13,500 

6 
5 

1898-1901 
1899-1902 

3,080,250 

110,000 
123,000 

212,500 
326,500 

92,000 
93,000 

1897 
8 
9 

1900 
1 

535,600 
879,200 
596,200 
632,726 

17,000 
8,000 
27,500 
18,000 
14,000 

47,000 
36,500 
98,500 
66,000 
53,500 

14,000 
8,000 
11,600 
10,000 
22,500 

7 
6 

1897-1900 
1898-1901 

2,643,726 

70,500 
67,500 

248,000 
254,500 

43,600 
52,100 

1896 
7 
8 
9 

1900 

349,850 
444,800 
541,600 
627,700 

5,000 
15,000 
17,500 
10,500 

8,000 

37,500 
37,000 
56,500 
54,000 
56,100 

14, '506 

12,000 

4,000 

11,500 

8 
7 

1896-9 
1897-1900 

1,963,950 

48,000 
51,000 

185,000 
203,600 

30,500 
42,000 

1895 
6 
7 
8 
9 

296,250 
319,000 
411,800 
626,000 

6,500 

1,000 

10,000 

22,500 

14,000 

23,500 
20,000 
29,000 
19,100 
90,000 

5,000 
7,000 
4,000 
2,000 
5,500 

9 
8 

1895-8 
1896-9 

1,653,050 

40,000 
47,500 

91,600 
158,100 

18,000 
18,500 

1895 
6 
7 
8 

258,750 
311,100 
379,750 
497,650 

19,500 

13,000 

14,500 

6,000 

80,500 

24,000 

7,500 

50,000 

3,500 
6,500 
4,500 
7,000 

1895-8  1,447,250  53,000  162,000         21,500 
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TABLE  B. 

Tl  =  0 

1904-7 

n  =  l 
1903-6 

n=2 
1902-5 

71  =  3 

1901-4 

1/4  Ceased 

1/2      " 
3/4     " 
all      " 
3/4      " 

1/2     " 
1/4     " 

at  71  —  3/4 

"  n  — 1/2 
"  n  — 1/4 
"  n 

"n  +  1/4 
"n  +  1/2 
"  n+3/4 

$31,020,311 

1,713,008 

1,892.816 

159',275 

$      536,034 

1,845,125 

403,575 

12,088,251 

308,678 

309,125 

32,375 

$      92,844 

272,000 

71,250 

9,692,036 

249,000 

370,800 

50,187 

$      70,625 
334,925 
132,188 
5,250,820 
151,875 
235,300 
28,875 

Total  at  n 

$34,785,410 

$15,523,163 

$10,798,117 

$6,204,608 

71  =  4 

1900-3 

71  =  5 

1899-1902 

71=6 

1898-1901 

71  =  7 

1897-1900 

1/4  Ceased 
1/2      " 
3/4     " 
all      " 

3/4     " 

1/2     " 
1/4     " 

at  n  —  3/4 
"  n— 1/2 

"    71—1/4 

"  n 

"    71+1/4 

"  n+1/2 
"  7^  +  3/4 

$    51,312 
207,050 
103,500 

3,227,976 

109,463 

174,500 

27,750 

$    38,000 

168,125 

82,500 

3,080,250 

92,250 

163,250 

23,250 

$    27,500 

106,250 

69,000 

2,643,726 

50,625 

127,250 

13,025 

$     17,625 

124,000 

32,700 

1,963,950 

38,250 

101,800 

10,500 

Tota 

at  71 

$  3,901,551 

71  =  8 

1896-9 

$  3,647,625 

n  =  9 

1895-8 

$  3,037,376 

$2,288,825 

1/4  Ceased 
1/2      " 
3/4     " 
all      " 

3/4      " 
1/2      " 
1/4     " 

at  n  —  3/4 
"  n— 1/2 
"  n— 1/4 
"  n 

'-'  n  +  1/4 
"n  +  1/2 
"  71  +  3/4 

$     12,000 
92,500 
22,875 

1,653,050 

35,625 

79,050 

4,625 

$     10,000 
45,800 
13,500 

1,447,250 

39,750 

81,000 

5,375 

Total  at  n 

?  1,899,725 

$  1,642,675 

In  order  to  get  the  amount  subject  to  the  risk  of  cessation  we 
added  the  total  net  issues  for  each  of  the  four  years,  1895  to  1898, 
1896  to  1899,  etc.,  up  to  the  years  1904  to  1907  inclusive.  Table 
C  shows  the  total  net  issues  in  groups  of  four  years  compared 
with  the  amount  ceasing  to  be  in  force,  and  from  this  data  was 
obtained  by  division  the  rate  of  cessation  in  each  of  the  first  10 
years. 
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TABLE  C. 

Ungeaduated  Valtjes. 

Total  Net 

Probability  of 

Years. 

Insured. 

Ceased. 

Year. 

Cessation. 

1904-7 

$220,368,916 

$34,785,410 

0 

.157851 

1903-6 

208,625,922 

15,523,163 

1 

.074407 

1902-5 

190,906,657 

10,798,117 

2 

.056562 

1901-4 

168,789,191 

6,204,608 

3 

.036760 

1900-3 

148,680,429 

3,901.551 

4 

.026241 

1899-1902 

144,466,544 

3,647,625 

5 

.025249 

1898-1901 

137,033,001 

.3,037,376 

6 

.022165 

1897-1900 

131,940,319 

2,288,825 

7 

.017347 

1896-9 

129,114,439 

1.899,725 

8 

.014713 

1895-8 

117,005,545 

1, '642. 675 

9 

.014039 

In  the  valuation  of  renewal  commissions  we  are  not  concerned 
with  the  "  iSTot  Taken ''  business,  for  a  policy  must  be  put  in  force 
by  the  payment  of  premium  before  we  are  required  to  value 
the  renewal  commissions.  From  the  probabilities  obtained  in 
Table  C,  we  therefore  formed  Table  D,  which  shows,  on  the  basis 
of  $1,000,000  business  paid  for,  the  amount  which  ceased  at  the 
end  of  each  policy  year.  Combining  the  above  probabilities  with 
5%  interest,  we  then  obtained  the  present  value  at  date  of  issue 
of  nine  renewal  commissions  of  one  each,  the  present  value  at  the 
end  of  one  year  of  eight  remaining  renewal  commissions  of  one 
each,  etc.,  as  shown  in  Table  D.  These  annuity  values  were  based 
on  the  ungraduated  data  and  are  probably  smooth  enough  as  they 
stand  for  all  practical  purposes.  However,  we  wished  to  prepare 
a  set  of  annuity  values  showing  the  present  value  at  the  end  of 
each  policy  year  of  one  or  more  renewal  commissions,  and  in  order 
that  the  values  in  such  a  table  might  run  smoothly,  it  was  thought 
advisable  to  attempt  to  graduate  the  data  first  obtained. 


TABLE  D. 

r 

Ungraduated  Value.s. — 5%  Interest. 


ear 

In  Force 

Ceased 

n 

^'n 

<^'n 

^'n 

^\ 

a^9::r^ 

0 

$1,000,000 

$74,407 

1,000,000 

5,707,540 

5.7075 

1 

925,593 

56,562 

881,517 

4,826,023 

5.4747 

2 

869,031 

36,760 

788,237 

4,037,786 

5.1226 

3 

832,271 

26,241 

718,947 

3,318,839 

4.6162 

4 

806,030 

25,249 

663,123 

2,655,716 

4.0049 

5 

780,781 

22,165 

611,762 

2,043,954 

3.3411 

6 

758,616 

17,347 

566,091 

1,477,863 

2.6106 

7 

741,269 

14,713 

526,806 

951,057 

1.8053 

8 

726,556 

14,039 

491,762 

459,295 

.9340 

9 

712,517 

459,295 
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Graduation. 

Several  attempts  were  made  to  graduate  the  data  by  means  of 
some  mathematical  law,  but  without  success.  It  was  finally  de- 
cided to  use  the  graphic  method  of  graduation.  The  function  d'^, 
namely,  the  number  ceasing  in  each  year,  was  chosen  and  a 
graphic  graduation  was  attempted,  but  without  any  great  success. 
It  was  therefore  decided  to  try  to  graduate  some  logarithmatic 
function  and  that  selected  was,  1,000(5 — log  d'„).  The  result 
of  this  graduation  was  much  more  satisfactory.  The  reason  for 
this  is  probably  due  to  the  fact  that  the  first  differences  of  the 
logarithmatic  function  ran  more  smoothly  than  the  first  differ- 
ences of  the  original  fimction,  as  will  be  seen  by  Table  E. 


TABLE  E. 

n 

•0W„ 

—  A{.OlcVj 

Scale 
of  A 

1000(5  — log  cf'„) 

A{l000(5-logrf'j}    ^^' 

0 

744 

178 

25 

128 

119                      7 

1 

566 

198 

28 

247 

188                      11 

2 

368 

106 

15 

435 

146                       9 

3 

262 

10 

1 

581 

17                       1 

4 

252 

30 

4 

598 

56                       3 

5 

222 

49 

7 

654 

107                       6 

6 

173 

26 

4 

761 

71                       4 

7 
8 

147 
140 

7. 

1 

832 
853 

21                        1 

It  will  be  noticed  that  the  largest  first  difference  of  the  function 
is  twenty-eight  times  the  smallest  first  difference^  but  the  largest 
first  difference  of  the  logarithmatic  function  is  only  eleven  times 
the  smallest  first  difference.  It  will  also  be  noticed  that  while 
the  values  of  the  function  are  decreasing  the  numerical  values  of 
the  logarithmatic  fimction  are  increasing.  In  drawing  a  freehand 
curve,  such  as  is  necessary  with  a  graphic  graduation,  it  will 
generally  be  found  easier  to  draw  an  ascending  than  a  descending 
curve. 

There  being  no  information  available  in  the  data  as  prepared 
as  to  the  rate  of  cessation  after  the  9th  year,  it  Avas  thought  ad- 
visable to  leave  the  number  ceasing  in  the  1st  and  9th  years 
unchanged.  The  first  curve,  therefore,  was  drawn  so  as  to  start 
and  end  with  the  1st  and  9th  values  of  the  function.     One  test 
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of  good  graduation  is  that  the  total  of  the  graduated  values  will 
be  nearly  equal  to  the  total  of  the  ungraduated  values.  The  total 
of  the  ungraduated  values  amounted  to  287,483,  as  will  be  seen 
in  Table  F.  The  total  of  the  values  obtained  from  the  first  gradu- 
ation amounted  to  286,231,  which  was  a  fairly  close  agreement, 
but  the  total  was  somewhat  too  small.  A  second  trial  curve  was 
therefore  drawn  and  the  values  derived  from  this  second  curve 
totalled  287,894.  Having  these  two  sets  of  values  it  was  a  simple 
matter  to  take  about  25%  of  the  first  set  and  75%  of  the  second 
set,  which  added  together  gave  the  figures  for  the  final  graduation. 
This  final  graduation  is  shown  in  Table  F  and  it  will  be  seen 
that  the  first  and  last  values  are  the  same  as  the  first  and  last 
values  of  the  ungraduated  function,  and  that  the  totals  of  the 
graduated  and  ungraduated  agree.  The  differences  between  the 
graduated  and  ungraduated,  together  with  the  accumulated  differ- 
ences, are  shown  in  Table  G.  It  was  considered  that  the  graduation 
was  a  sufficiently  close  agreement  and  sufficiently  smooth  for  the 
purposes  required.  It  will  be  noticed  that  the  values  of  the  tem- 
porary annuities  derived  from  the  ungraduated  and  graduated 
values  are  shown  in  parallel  columns  in  Table  G.  This  is  a  prac- 
tical test  of  the  graduation  and  the  differences  are  so  small  as  to 
be  safely  disregarded  for  all  practical  purposes. 


TABLE  F. 

Ungraduated. 

1st  Graduation. 

2nd  Graduation. 

Final  Graduation. 

1000  X 

1000  X 

1000  X 

1000  X 

n 

d'     (5 

-\ogd'J 

(5  — logd' 

J    ^'„ 

(5-logd'^ 

.)       ^'n 

^'n      ( 

5  — logd'  ) 

n 

0 

74,407 

128 

128 

74,407 

128 

74,407 

74,407 

128 

1 

56,562 

247 

267 

54,075 

265 

54,325 

54,263 

265 

2 

36,760 

435 

416 

38,371 

413 

38,637 

38,571 

414 

3 

26,241 

581 

533 

29,309 

528 

29,648 

29,565 

529 

4 

25,249 

598 

624 

23,768 

617'- 

24,155 

24.059 

619 

5 

22,165 

654 

697 

20,091 

692 

20,324 

20,266 

693 

6 

17,347 

761 

766 

17.140 

763 

17,258 

17,229 

764 

7 

14,713 

832 

823 

15,031 

821 

15,101 

15,084 

821 

8 

14,039 

853 

853 

14,039 

853 

14,039 

14,039 

853 

287,483  286,231  287,894  287,483 


CESSATION   AND   RENEWAL   COMMISSIONS.  249 


TABLE 

G. 

Accumulated 

Ungrad- 
uated 

Grad- 
uated 

n 

Ungraduated. 

Graduated. 

Differences. 

Differences. 

a'n9  — «1 

a'7»9  — nl 

0 

74,407 

74,407 

5.7075 

5.7069 

1 

56,562 

54,263 

—  2.299 

—  2.299 

5.4747 

5.4739 

2 

36,760 

38,571 

+  1.811 

—    .488 

5.1226 

6.1056 

3 

26,241 

29,565 

+  3.  .324 

+  2.836 

4.6162 

4.6091 

4 

25,249 

24,059 

—  1.190 

+  1.646 

4.0049 

4.0177 

5 

22,165 

20,266 

—  1.899 

—   .253 

3.3411 

3.3489 

6 

17,347 

17,229 

—    .118 

—   .371 

2.6106 

2.6102 

7 

14,713 

15,084 

+    .371 

1.8053 

1.8044 

8 

14,039 

14,039 

.9340 

.9340 

It  is  assumed  that  in  ascertaining  the  value  of  renewal  com- 
missions, 5%  may  be  taken  as  a  fair  rate  of  interest.  Table  H 
shows  the  values  of  the  temporary  annuities  derived  from  the 
graduated  values  with  5%  interest.  In  the  first  column  is  shown 
the  value  of  one  unit  of  commission  payable  for  one,  two,  three, 
up  to  nine  years,  the  valuation  being  at  the  date  of  payment  of 
the  first  premium.  In  the  second  column  is  shown  the  value  of 
renewals  running  from  one  to  eight  years,  where  the  valuation  is 
made  at  the  date  of  payment  of  the  second  premium.  The  other 
columns  are  self-explanatory.  The  smoothness  of  the  graduation 
can  be  seen  by  comparing  the  changes  in  these  annuity  values. 
If,  for  example,  ■  the  first  differences  of  the  first  line  of  annuity 
values  be  set  out,  it  will  be  seen  that  they  run  very  smoothly. 

TABLE   H. 
Graduated  Values — 5%  Interest. 

<  a'oT]  a'lT)  a'27]  a'37]  a'47]  a'57^  a'^-^      t 

1  .8815  .8965  .9102  .9186  .9239  .9276  .9308       1 

2  1.6718  1.7126  1.7463        1.7672         1.7808         1.7910        1.7992      2 

3  2.3912  2.4622  2.5188        2.5544        2.5785        2.5965        2.6102      3 

4  3.0520  3.1547  3.2353        3.2871         3.3227        3.3489 

5  3.6625  3.7971  3.9022        3.9707        4.0177 

6  4.2287  4.  .3950  4.5244        4.6091 

7  4.7558  4.9529  5.1056                                                                 1.8044       2 

8  5.2476  5.4739                                                                   .9340          .9330       1 

9  5.7069  a'gj]         a'-jTl       ' 
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COMPAEISON    OF    RaTES    OF    CESSATION. 

Having  obtained  the  rate  of  cessation  during  the  first  nine 
policjr  years,  it  is  interesting  to  compare  the  rates  obtained  with 
similar  experiences  of  other  companies.  Unfortunately,  it  is  not 
easy  to  obtain  any  exact  comparisons.  It  will  be  remembered  that 
the  rates  of  cessation  which  have  been  ascertained  include  termi- 
nations from  all  causes  and  they  have  been  calculated  for  all  ages 
combined.  Furthermore,  these  rates  have  been  obtained  for  policy 
years.  In  a  mortality  experience  taken  out  on  the  calendar  year 
basis  the  first  year  of  insurance  covers  only  six  calendar  months, 
the  second  year  runs  from  six  months  to  a  year  and  a  half,  etc. 
In  comparing  the  rate  of  cessation  during  the  first  policy  year 
with  the  rate  of  cessation  during  the  second  calendar  3'ear  the 
advantage  will  naturally  be  in  favor  of  the  experience  taken  out 
on  the  calendar  year  basis.  In  order  to  obtain  the  rates  of  cessa- 
tion according  to  other  experiences,  it  is  necessary  to  combine  the 
rate  of  mortality  with  the  rate  of  discontinuance.  Table  xvi  of 
the  Canada  Life  mortality  experience  shows  the  annual  rate  of 
mortality  by  years  of  assurance  and  Tables  xxiii  and  xxiv  show 
the  rates  of  discontinuance,  not  only  for  the  Canada  Life  but  for 
other  experiences. 

It  was  necessary  to  go  to  some  little  trouble  in  order  to  obtain 
the  rate  of  cessation  according  to  the  British  Offices'  experience, 
1863-1893.  It  was  decided  to  make  use  of  the  data  referring  to 
"  Wliole  Life  Participating,"  males.  The  exposed  to  risk  of  death, 
the  died,  and  the  withdrawals  were  added  so  as  to  obtain  the  totals 
for  each  of  the  first  ten  years  of  insurance.  By  dividing  the  died 
by  the  exposed  to  risk  of  death  the  rate  of  mortality  for  all  ages 
combined  was  obtained  for  each  year  of  insurance.  The  exposed 
to  risk  of  death  included  the  amounts  cancelled  by  death  for  a  full 
year,  although  on  the  average  the  policies  were  only  in  force  for 
six  months,  in  the  policy  year  of  death.  In  order  to  obtain  the 
exposed  to  risk  of  withdrawal  %  the  died  was  subtracted  from 
the  exposed  to  risk  of  death  and  to  this  was  added  y^.  ^'^  with- 
drawals. By  dividing  the  amounts  so  obtained  into  the  with- 
drawals the  rate  of  withdrawal  for  each  of  the  first  nine  years  of 
insurance  was  obtained.  It  may  be  well  to  point  out  that  in  the 
0^^  experience  the  withdrawals  were  tabulated  in  such  a  way  as 
to  amount  to  practically  an  exact  duration  method.     The  with- 
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drawals  opposite  year  "  0  "  may  therefore  be  considered  as  "  Not 
Taken."  The  withdrawals  opposite  year  "  1  "  may  be  taken  as 
witlidrawing  at  the  end  of  the  1st  year.  On  the  other  hand  the 
died  opposite  year  "  0 "  are  those  deaths  occurring  in  the  first 
policy  year.  This  must  be  taken  into  account  in  ascertaining  the 
exposed  to  risk  of  withdrawal.  For  example,  from  the  exposed  to 
risk  of  death  opposite  year  "  0,"  I/2  the  died  opposite  year  "  0  " 
must  be  subtracted,  and  i/>  the  withdrawals  opposite  year  1  must 
be  added.  The  total  thus  obtained  is  the  exposed  to  risk  of  with- 
drawal during  the  first  policy  year. 

If  q  be  the  rate  of  mortality  and  r  the  rate  of  discontinuance, 
then  q-\-  r  —  qr  may  be  taken  as  the  rate  of  cessation.  In  this 
manner  the  rates  of  cessation  were  calculated,  which  are  shown 
in  Table  I. 

TABLE  I. 
Comparison  of  Rates  of  Cessation. 


During 

Mutual  Benefit. 

Policy 

Year  Experiences. 

Calendar  Year  Experiences. 

Policy 

Ungrad- 

Grad- 

Canada 

Conn. 

Mutual  30Amer. 

A.  M.  P. 

Year. 

uated. 

uated. 

Life. 

Mutual. 

Om 

Life.       Offices. 

(1888). 

Hm 

% 

% 

% 

% 

% 

%             % 

% 

% 

1 

7.44 

7.44 

14.53 

15.42 

7.16 

10.45        18.77 

13.91 

7.43; 

2 

6.11 

5.86 

7.04 

10.46 

5.45 

7.40         11.11 

4.56 

5.62 

3 

4.23 

4.43 

5.29 

8.93 

4.44 

5.52          9.24 

2.93 

5.0& 

4 

3.15 

3.55    . 

3.80 

8.17 

3.72 

4.62          7.90 

2.97 

4.41 

5 

3.13 

3.00 

4.28 

6.59 

3.35 

4.20           7.10 

2.97 

4.08 

6 

2.84 

2.60 

3.55 

5.65 

3.12 

3.58          6.10 

3.01 

3.68 

7 

2.29 

2.27 

3.33 

5.30 

2.93 

4.80          6.50 

2.99 

4.97 

8 

1.98 

2.03 

2.97 

4.74 

2.80 

3.08          4.63 

2.83 

3.26 

9 

1.93 

1.93 

2.42 

4.38 

2.65 

3.18          4.09 

2.78 

3.01 

This  table  is  self-explanatory  and,  in  view  of  the  comparisons 
there  sho\\Ti,  it  seems  well  to  repeat  the  warning  given  at  the 
commencement  of  this  paper,  namely,  that  when  called  upon  to 
ascertain  the  commuted  value  of  renewal  commissions,  great  care 
should  be  taken  to  use  a  rate  of  cessation  which  is  likely  to  be 
experienced  in  the  future.  The  annuity  values  shown  in  Table  H 
should  not,  therefore,  be  used  unless  it  may  be  fairly  assumed  that 
the  rates  of  cessation  likely  to  be  experienced  will  be  not  in  excess 
of  those  experienced  by  The  Mutual  Benefit  in  the  years  1903  to 
1907.  It  is  not  to  be  understood  that  the  values  given  are  those 
which  are  necessarily  used  by  the  Mutual  Benefit.  They  serve  only 
as  a  basis,  and  are  to  be  modified  for  individual  cases. 
3 
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Method  of  Making  Mortality  Investigations  by 
Means  of  Perforated  Cards,  Sorting  and  Tab- 
ulating Machines,  with  Special  Reference 
to  the  Medico- Actuarial  Mortality 
Investigation. 


ARTHUR    HUNTER. 


In  October  of  1907  there  appeared  in  the  Transactions  of  our 
Society  a  note  by  me  on  "'  An  Approximate  Method  of  Making 
Mortality  Investigations."  The  method  then  described  was  that 
of  the  New  York  Life.  As  several  companies  adopted  that  method 
with  the  modifications  suitable  for  the  circumstances  peculiar  to 
the  individual  companies  and  the  classes  of  risks  they  desired  to 
investigate,  it  seems  desirable  to  put  on  record  the  changes  made 
in  the  method  since  the  note  was  published.  Another  and  the 
principal  reason  for  describing  the  changes  in  the  method  at  this 
time  is  that  the  Committee  of  Actuaries  and  Medical  Directors 
which  is  now  j^reparing  for  a  combined  mortality  investigation,  has 
decided  to  adopt  a  similar  system.  The  work  of  the  Committee  has 
been  done  with  great  care,  all  suggestions  submitted  to  them  by  the 
companies  having  been  individually  considered;  and  much  time 
has  been  spent  in  determining  what  should  be  investigated  now  and 
what  should  be  left  for  a  future  time.  The  arrangements  would 
have  been  completed  some  months  ago  but  for  the  request  of  several 
companies  to  have  the  Committee  prepare  a  method  of  abstracting 
from  the  original  records  all  the  data  likel}''  to  be  required  at  any 
future  combined  investigation.  The  Committee  has  accordingly 
prepared  codes  for  "  optional "  impairments  and  occupations, 
kinds  of  policy  and  habitat,  which  the  companies  may  use  or  not 
as  they  deem  fit. 

There  were  so  many  com.panies  who  desired  to  use  the  Hollerith 
machines  in  supplying  the  data  for  the  Committee  that  it  was 
decided  to  prepare  a  standard  card  and  standard  codes  which  could 
be  adopted  by  the  companies  if  they  wished  to  do  so.  By  that 
means  a  great  deal  of  labor  is  saved  to  the  individual  companies  in 
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addition  to  the  advantage  arising  from  a  uniform  code  for  the 
principal  actuarial  and  medical  data.  In  order  to  give  a  com- 
prehensive description  of  the  method  of  using  perforated  cards  it 
is  necessary  to  include  many  minor  and  uninteresting  details. 

The  system  of  perforating  cards  and  sorting  them  by  machinery 
is  not  a  new  one,  having  been  used  by  Mr.  Gore  for  several  years 
prior  to  the  date  of  the  Specialized  Investigation,  the  method 
employed  in  that  Investigation  being  the  invention  of  Mr.  Gore. 
Another  system  of  punching  cards  and  of  sorting  and  tabulating 
them  by  means  of  electricity,  invented  by  Mr.  Hollerith,  has  been 
in  use  for  about  twenty  years,  but,  until  recently,  has  not  been 
adapted  to  the  work  of  life  insurance  companies.  Mr.  Hollerith 
has,  however,  so  far  developed  his  methods  that  his  cards  and 
machines  are  now  suitable  for  many  branches  of  insurance  work. 
It  is  my  purpose  at  the  present  time  to  confine  this  description 
to  the  method  adapted  to  making  mortality  investigations. 

The  use  of  perforated  cards  is  so  well  known  that  a  lengthy 
explanation  is  not  necessary.  It  may  be  said  in  brief  that  the 
cards  contain  vertical  columns  of  figures  from  0  to  9.  If  a  field 
of  two  figures  is  provided,  all  numbers  up  to  99  may  be  obtained 
by  punching  out  two  holes.  If  three  columns  are  provided  in  a 
field  then  1000  numbers  can  be  covered.  In  the  case  of  amounts 
of  insurance,  age,  duration,  and  such,  the  numbers  punched  repre- 
sent the  actual  fact,  whereas  occupation,  impairment,  kind  of 
policy,  and  the  like,  require  codes  to  be  used.  The  number  of 
items  which  may  be  provided  for  in  each  column  may  be  increased 
by  means  of  putting  figures  or  symbols  above  the  0.  Such  artifices 
will  be  explained  in  a  later  part  of  this  article. 

The  perforating  machines  are  on  the  order  of  typewriting 
machines,  only  twelve  keys,  however,  being  provided,  the  card 
moving  automatically  as  it  is  perforated.  They  are  different  from 
typewriters  in  that  more  than  one  key  may  be  struck  at  a  time 
and  thus  more  than  one  hole  can  be  punched  in  a  column.  While 
that  can  be  done,  the  sorting  machine  cannot  be  used  for  any  more 
than  one  hole  in  each  column,  except  by  a  special  device  which  will 
be  explained  when  the  sorting  machines  are  considered. 

As  the  card  proposed  by  the  Committee  of  Actuaries  is  of  general 
interest,  I  shall  first  describe  the  card,  and  then  give  briefly  the 
principal  points  of  variation  from  the  New  York  Life  card. 
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Description  of  Card  of  Committee. 

Before  taking  up  the  details  of  the  card,  it  might  be  well  to  refer 
to  one  or  two  of  the  mechanical  features. 

1st.  The  X  appearing  at  the  top  of  the  columns  is  technically 
known  as  a  "  skip."  The  perforating  machine  is  constructed  so 
as  to  skip  certain  columns  for  which  the  information  may  not 
be  available  at  the  time  of  originally  punching  the  card.  For 
example,  if  a  policy  is  in  force  and  the  X  is  punched  in  the  first 
column  of  the  Duration  field,  the  machine  will  carry  the  card  to 
the  first  column  of  the  Occupation  field.  If  that  were  not  done, 
some  figure  would  have  to  be  punched  in  the  column  in  order  to 
carry  the  card  onward,  and  this  would  interfere  with  the  perfora- 
ting of  the  necessary  code  numbers,  after  the  policy  becomes  termi- 
nated, in  the  fields  prepared  for  Duration,  Cause  of  Termination 
and  Cause  of  Death.  Some  companies  do  not  use  the  "  skip," 
preferring  to  punch  the  0  in  every  column,  but  that,  in  my  judg- 
ment, reduces  the  speed  of  the  operation  and  also  confuses  the 
working  of  the  code.  For  example,  if  two  O's  are  punched  in 
the  Duration  field  when  the  card  is  in  force,  then  when  it  is  termi- 
nated at  the  end  of  ten  years  say,  the  operator  would  punch  1 
in  the  "  ten "  column,  thereby  leaving  two  numbers  pimched  in 
that  column,  the  0  having  already  been  perforated. 

It  will  also  be  noticed  that  there  are  certain  figures  or  symbols 
above  the  line  of  O's:  for  example,  there  is  an  11  after  the  X  in 
the  first  Impairment  field.  By  means  of  what  is  technically  known 
as  a  "  split "  a  switch  is  provided  which  will  sort  into  two  groups, 
(1)  those  punched  with  a  11  and  (2)  those  not  pimched  with  11. 
That  doubles  the  capacity  of  the  column.  Thus — 00  to  99 ;  then 
11  with  00  to  99.  It  is  not  advisable,  however,  to  use  this  artifice 
unless  unavoidable,  it  being  considered  better  practice  to  perforate 
only  one  hole  in  each  column. 

Another  method  of  increasing  the  capacity  of  the  card  when 
there  are  two  or  more  columns  in  a  field  is  to  provide  11  and  13, 
or  two  symbols,  above  each  column  without  a  split  or  a  switch. 
Assuming  that  a  skip  (X)  is  required  the  symbols  or  figures  above 
the  00  line  would  be  as  follows  in  a  two  column  field: — 

12  12 

X  11 


256      MORTALITY   INVESTIGATIONS   BY   PERFORATED   CARDS,    ETC. 

The  above  artifice  increases  the  capacity  of  the  two  columns  to 
132  code  numbers — i.  e.,  12  figures  combined  with  11  figures — 
the  X  not  being  available  for  the  code.  Such  a  method  is  satis- 
factory when  100  numbers  are  all  that  a  company  requires  at  the 
present  time,  but  anticipates  that  a  few  additional  may  be  needed 
in  the  future.  In  such  a  case  the  actuary  would  not  feel  disposed 
to  reserve  three  columns  for  the  code. 

The  cards  furnished  by  the  Tabulating  Machine  Company  (the 
company  which  handles  Mr.  Hollerith's  cards  and  machines)  are 
of  three  difi'erent  sizes,  the  Committee  and  the  New  York  Life  hav- 
ing each  adopted  the  largest  size,  which  provides  for  45  columns. 
Even  though  a  company  does  not  at  present  need  so  many  columns 
it  is  inadvisable  to  use  the  36  column  card  if  there  is  any  chance 
of  a  larger  card  being  required  in  the  future,  as  the  change 
would  call  for  new  machines.  On  looking  at  the  Committee 
card  two  heavy  black  lines  will  be  observed,  the  first  being 
two-thirds  from  the  left-hand  end  of  the  card.  It  marks  the 
division  between  the  data  required  for  the  Medico-Actuarial  In- 
vestigation and  the  columns  reserved  for  each  individual  com- 
pany's requirements,  the  columns  to  the  left  of  the  line  being 
for  the  first  purpose.  There  are  only  two  exceptions  to  this, 
namely,  that  the  data  regarding  joint  life  policies  (a  group  to  be 
investigated  by  the  Committee)  are  to  be  perforated  under  the 
heading  of  "  Kind  "  and  the  data  regarding  the  residence  of  those 
who  have  had  attacks  of  malaria  (another  group  to  be  investi- 
gated) are  to  be  perforated  under  "  Habitat."  The  three  head- 
ings between  the  two  heavy  black  lines,  cover  "  Kind,"  "  Amount 
of  Insurance,"  and  "  Habitat."  They  are  so  important  that  the 
Committee  advises  all  companies  to  place  this  information  on  their 
cards  so  that  it  may  be  available  for  a  collective  investigation  some 
time  in  the  future.  It  will  also  enable  each  company  to  add 
greatly  to  its  store  of  knowledge  regarding  its  own  mortality 
experience. 

The  remaining  (-olumns  may  be  used  by  the  companies  in  any 
way  they  please.  In  ordering  the  cards  the  companies  may  alter 
the  arrangement  of  the  last  five  columns,  provided  the  necessary 
instructions  are  given  before  the  cards  are  printed  or  the  per- 
forating machines  ordered. 

It  is  not  necessary  to  describe  in  detail  each  field  appearing  on 
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the  card  of  the  Committee,  as  that  body  has  published  a  description 
of  the  card.  I  shall,  therefore,  onl}^  deal  with  the  fields,  or  the 
codes  connected  with  such  fields,  of  special  interest,  or  which 
involve  difficidties  in  handling. 

Occupalion. — Three  columns  of  figures  have  been  provided  for 
"  Occupation,"'  thereby  enabling  the  companies  to  have  1,000  differ- 
ent occupations  in  their  code.  The  Committee  has  reserved  the 
first  100  numbers  for  occupations  which  it  is  deemed  advisable  to 
investigate  at  the  present  time.  The  second  100  numbers  have  also 
been  reserved  for  occupations  which  the  Committee  does  not  advise 
investigating  at  this  time,  either  on  account  of  the  lack  of  data 
or  on  account  of  a  limited  number  of  companies  insuring  persons 
engaged  in  these  occupations.  It  is  hoped,  however,  that  at  some 
future  date  these  occupations  from  No.  100  to  199  will  be  inves- 
tigated: hence  the  Committee  advises  all  the  companies  to  record 
these  occupations  on  the  cards  or  note  them  on  the  policy  sheets. 
That  would  leave  800  numbers  for  the  companies  to  use  in  any 
way  they  deemed  fit. 

Having  worked  upon  an  occupation  code  for  many  months  before 
adopting  it  for  the  New  York  Life,  my  experience  may  be  of 
assistance  in  solving  the  problem  for  other  companies.  If  it  were 
possible  to  obtain  a  code  which  would  be  satisfactory  to  all  the 
companies,  I  would  advise  the  Committee  to  prepare  a  standard 
code;  but  some  companies  do  not  insure  applicants  in  an  occu- 
pation which  can  be  considered  in  the  remotest  way  as  hazardous. 
Other  companies  insure  applicants  whose  occupation  is  somewhat 
hazardous  but  who  are  exceptionally  good  risks  otherwise.  There 
are,  on  the  other  hand,  a  few  companies  which  make  a  practice  of 
insuring  people  in  hazardous  occupations,  charging  an  adeqiiate 
extra  premium.  The  companies  in  the  first  mentioned  category 
would  have  no  use  for  a  code  which  would  be  essential  for  those 
in  the  last  mentioned  group.  A  company  which  insured  only 
those  whose  occupations  were  known  to  be  non-hazardous  might 
desire  a  code  which  would  cover  only  100  numbers  more  than 
those  provided  by  the  Committee,  many  of  these  probably  being 
people  in  occupations  which  were  known  to  be  better  than  the 
average.  My  advice  to  such  a  company  would  be  to  take  the  list 
of  occupations  prepared  by  the  United  States  Census  Bureau,  elimi- 
nate those  which  they  do  not  need,  and  so  arrange  the  codes  that 
the  cards  could  readily  be  sorted  by  kindred  groups. 
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In  the  'New  York  Life,  a  company  of  the  third  type,  a  code  has 
been  prepared  -R-hich  takes  account  of  all  kinds  of  hazardous  and 
semi-hazardous  occupations,  excluding  only  those  which  are  not 
accepted  for  insurance.  A  few  numbers  are  reserved  to  cover  non- 
hazardous  occupations  merely  because  it  has  been  found  by  ex- 
perience that  clerks  will  do  better  work  when  a  complete  code  is 
prepared  than  when  they  have  to  omit  certain  occupations.  So 
far  as  concerns  policyholders  in  non-hazardous  occupations,  the 
code  is  very  simple,  putting,  for  example,  under  one  number  manu- 
facturers of  all  kinds;  under  another,  wholesale  merchants  and 
imder  a  third,  the  best  types  of  professional  men. 

With  regard  to  the  occupations  involving  hazard,  a  unique 
scheme  has  been  adopted.  A&  far  as  possible,  the  unit  column 
indicates  the  degree  of  hazard  from  occupation,  the  number  0 
representing  the  slightest  degree  of  hazard,  1  a  greater  degree  of 
hazard,  and  so  on.  Taking  the  navy,  for  example,  21  is  the  code 
number  for  chaplains,  naval  architects,  naval  constructors  and 
pa}Tnasters;  22  for  clerks,  hydrographers ;  23  for  physicians,  sur- 
geons, medical  inspectors;  24  for  commissioned  officers,  and  so  on. 
It  should  be  borne  in  mind  that  the  last  integer  indicates  only 
approximately  the  degree  of  hazard  from  occupation,  and  that 
the  other  numbers  have  no  significance  other  than  as  code  numbers. 

Another  feature  in  the  Xew  York  Life  code  which  is  important 
is  the  grouping  of  certain  related  occupations  where  the  hazard  is 
similar.  It  would  be  impossible  to  make  an  investigation  into 
every  shade  of  difference  in  occupation,  and  it  would  not  be  de- 
sirable to  do  so  even  if  it  were  feasible.  AYe  have,  therefore, 
grouped  together  certain  closely  allied  occupations,  especially 
where  the  Company  does  not  have  enough  in  each  occupation  to 
justify  separate  investigation.  If  it  be  found  at  some  future  time 
that  in  any  particular  group  a  greater  refinement  is  practicable, 
the  cards  can  be  segregated,  and  further  details  obtained  from  the 
applications. 

As  the  labor  of  preparing  a  code  is  most  arduous,  we  shall  be 
very  glad  to  lend  copies  of  our  code  to  companies  desiring  it,  it 
being  understood  that  the  last  integral  figure  does  not  represent 
in  all  cases  the  exact  degree  of  hazard  which  we  anticipated,  but 
the  relative  degree,  modified  in  some  cases  by  the  advisability  of 
not  making  too  many  subdivisions  in  occupations  where  few  people 
are  insured. 
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Special  Class. — The  Committee  desired  to  investigate  the  mor- 
tality in  four  groups  of  women.  These  groups  could  not  be  coded 
under  "  occupation  "  as  that  would  prevent  the  occupation  of  the 
women  being  recorded.  As  there  were  several  other  groups  or 
classes  in  the  same  position  a  column  was  reserved  for  them  under 
the  title  of  Special  Class. 

Cause  of  Termination. — This  column  provides  for  twelve  causes 
of  termination,  a  code  having  been  prepared  by  the  Committee 
for  seven  causes.  In  case  of  policies  in  force,  this  column  should 
not  be  perforated,  as  the  policies  in  existence  at  the  termination 
of  the  investigation  will  be  sorted  by  year  of  issue  to  obtain  the 
duration.  There  are  other  causes  of  termination  which  the  com- 
panies might  desire  to  record  in  addition  to  those  provided  for  by 
the  Committee. 

It  will  be  noted  that  the  Committee  does  not  desire  to  include 
the  experience  when  the  policy  runs  on  term  extension  or  becomes 
fractionally  paid-up,  but  of  course  would  desire  it  when  the  policy 
becomes  paid-up  by  its  terms — that  is,  when  the  premiums  cease 
by  the  terms  of  the  contract  under  limited  payment  policies. 

If  a  company  desire  to  prepare  its  experience  on  paid-up  policies 
or  under  term  extension,  the  better  course  is  to  provide  in  the 
Termination  Code  for  changes  to  "  Eeduced  Paid-up "  and  to 
"  Term  Extension.^'  A  special  card  should  be  j^repared  to  cover 
the  experience  under  term  extension  or  jjaid-up  insurance.  Wlien 
that  course  is  adopted,  the  year  of  issue  of  the  term  extension 
would  be  the  date  of  non-papnent  of  the  premium  under  the 
parent  policy.  As  the  term  extension  periods  are  not  usually  long, 
it  may  be  necessary  to  provide  for  the  duration  to  years  and 
months.  In  order  to  obtain  the  q^  under  a  select  mortality  table 
to  be  used  in  calculating  the  expected  mortality,  the  card  must 
contain  the  time  elapsed  between  the  date  of  issue  of  the  original 
policy  and  the  date  at  which  it  was  placed  on  term  extension : 
otherwise  the  policy  3''ear  will  be  calculated  as  of  the  date  of  the 
term  extension  instead  of  from  the  original  date  of  the  policy. 
Similar  precautions  will  have  to  be  taken  in  connection  with 
paid-up  insurance.  There  are  other  points  which  will  arise  in 
the  mind  of  each  actuary  when  he  takes  up  the  preparation  of  a 
special  card  for  recording  the  experience  on  term  extension  and 
fractional  paid-up  policies. 
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Impairments. — Pro\-isiou  is  made  for  perforating  three  different 
kinds  of  impairment  in  each  case  in  addition  to  hazardous  occu- 
pation and  over  or  under  weight.  By  means  of  the  '•'  split " 
already  explained,  more  than  100  impairments  can  be  provided  for 
— thus,  00  to  99,  and  11  with  00  to  99.  That  artifice,  however, 
should  not  be  adopted  unless  necessary,  as  it  is  considered  better 
practice  to  use  two  symbols  above  the  columns  00,  without  a  switch. 
The  latter  method  gives  133  impairments  in  each  field.  If  any 
company  anticipates  that  it  will  exceed  that  number,  then  the 
"  split  "  may  be  considered.  Notice  should,  however,  be  taken  that 
the  machines  cannot  sort  by  means  of  the  "split"  unless  the 
switch  is  provided — that  is,  imless  the  Tabulating  Machine  Com- 
pany is  informed  of  the  necessity  for  the  switch  before  the  machine 
is  constructed. 

The  "Y"  at  the  top  of  the  last  column  of  the  3d  Impairment 
field  is  to  be  perforated  if  there  are  more  than  three  impairments. 
In  that  case  the  code  numbers  for  the  additional  impairments  are 
to  be  written  by  hand  directly  above  the  word  "  Impairments." 

Build. — The  plans  of  the  Committee  contemplate  special  cards 
recording  the  weight  in  pounds,  and  the  height  in  inches  for 
all  cases  intended  for  a  new  standard  table  of  heights  and 
weights.  For  all  other  purposes  the  percentage  over  or  under 
weight  on  the  Standard  is  provided  for  in  the  column  following 
impairments.  Cases  5%  under  weight  to  5%  over  weight  would 
be  perforated  0;  those  from  6%  to  15%  over  weight,  1;  from  6% 
to  15%  under  weight,  6  and  so  on.  Some  companies  might  prefer 
to  have  their  cards  printed  so  that  the  under  weight  classes,  6,  7, 
8  and  9,  would  appear  on  the  card  as  -1,  -2,  -3  and  -4. 

The  Committee  does  not  require  the  build  to  be  recorded  in 
every  case  and  an  X  may  be  perforated  to  signify  "  build  not 
given."  The  "  Y  "  at  the  head  of  the  column  may  be  used  by  the 
companies  in  any  way  they  deem  fit.  For  example,  some  companies 
might  desire  to  record  the  abnormal  builds,  such  as  those  65% 
or  more  over  weight,  or  45%  or  more  under  weight.  A  "  Y  "  can 
be  punched  in  such  cases,  but  the  percentage  over  or  under  weight 
would  have  to  be  written  by  hand. 

Kind  of  Policy. — The  Committee  has  reserved  the  first  100 
numbers  for  the  more  common  kinds  of  insurance,  advising  the 
companies  to  abstract  such   data  from  their  records.     The  only 
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plans  which  require  to  be  recorded  for  the  present  investigation 
are  those  pertaining  to  Joint  life  policies  (Classes  80  to  83). 
While  the  code  of  the  Committee  differentiates  between  the  various 
kinds  of  limited  payment  policies,  I  seriously  question  whether 
any  company  or  any  combination  of  companies  would  investigate 
in  such  detail.  It,  however,  leaves  for  future  consideration  the 
question  of  the  massing  of  plans.  An  extensive  subdivision  of 
term  policies  has  been  made  by  the  Committee,  in  view  of  the 
desire  strongly  expressed  two  years  ago  by  members  of  the  Actu- 
arial Society  to  have  a  general  investigation  of  different  types  of 
term  contracts.  If  the  companies  will  abstract  the  particulars 
from  their  registers,  an  investigation  into  the  mortality  among 
term  policies  can  readily  be  made  at  this  time. 

A  company  issuing  annual  dividend,  deferred  dividend,  and 
non-participating  policies  could  use  the  first  300  numbers  for 
the  annual  dividend,  the  second  300  for  the  same  kinds  of  policy 
but  on  the  deferred  dividend  plan,  and  the  third  300  numbers 
for  the  same  kinds  of  policy  but  on  the  non-participating  plan. 
That  would  eliminate  the  need  for  a  "  dividend  "  field  and  would 
still  leave  100  numbers  for  special  groups  of  policies. 

The  last  two  fields  have  not  been  given  a  heading  so  that  each 
company  may  adapt  these  fields  to  its  own  uses.  For  example, 
the  field  of  two  columns  may  be  used  to  designate  the  county  or 
city  of  the  insured's  residence  (the  State  having  been  provided 
for  under  "Habitat"),  or  the  rated  Tip  age.  The  last  field  (three 
columns),  might  be  used  for  agency  or  the  amoimt  of  the  lien. 

Description  of  New  York  Life  Card. 

In  order  that  the  difference  between  the  Committee  card  and 
the  N"ew  York  Life  card  may  be  seen,  a  copy  of  the  latter  is 
now  given. 
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In  essentials  the  above  is  the  same  as  the  Committee  card,  the 
principal  differences  being  as  follows : 

A  column  is  provided  immediately  after  "  True  x\ge/'  headed 
"  Y.L.T./'  which  covers  the  year  in  which  the  lien  terminates,  or, 
if  there  is  no  lien,  the  rated  up  age. 

Residence. — The  "  Eesidence  "  field  in  the  New  York  Life  card 
corresponds  to  the  "  Habitat "  of  the  Committee  card.  The  cus- 
tom of  the  New  York  Life  is  to  make  investigations  only  in 
countries  or  sections  of  countries  where  an  extra  mortality  is 
anticipated  or  provided  for.  In  other  words,  investigations  are 
not  made  for  academic  reasons,  but  for  business  purposes.  By 
using  the  two-column  field  in  the  next  to  the  last  field  in  the 
Committee's  card  the  county,  city,  or  locality  in  each  State,  Pro- 
vince, or  Country  may  be  designated. 

Increment. — This  is  to  provide  for  the  yearly  increase  in  insur- 
ance on  under  average  policies  with  a  lien  against  the  face  of  the 
insurance. 

Kind  and  Dividend  Class. — The  Company  does  not  make  a  large 
number  of  divisions  for  kind  of  insurance,  there  being  no  intention 
of  making  mortality  studies  by  separate  plans,  but  only  by  groups 
of  kindred  plans.  Under  the  dividend  class,  however,  provision 
had  to  be  made  for  the  different  "  occupation "  classes,  such  as 
Army,  Electrical,  etc.,  also  for  the  different  scales  of  premiums 
in  tropical  countries. 

Rating. — This  is  to  cover  the  value  of  the  risk  in  relation  to  our 
standard  for  normal  risks  in  the  temperate  zone,  i.  e.,  the  Com- 
pound Progressive  Mortality  Table.  If  we  anticipate  a  double 
mortality  the  case  is  rated  200,  if  one  and  a  half  times  the  C.  P., 
it  is  rated  150,  and  so  on.  There  are  of  course  finer  gradations, 
such  as  145,  155,  and  so  on.  In  our  card,  however,  we  do  not  use 
the  imit  column,  but  obtain  an  average  by  the  following  artifice : 

If  the  rating  is  135,  155,  175,  etc.,  the  5s  are  dropped,  so  that 
it  appears  on  the  card  as  13,  15,  17;  on  the  other  hand,  if  the 
rating  is  125,  145,  165,  5  is  added,  so  that  it  appears  on  the  card 
as  13,  15,  17. 

Build. — The  provision  in  the  Committee  card  for  recording 
the  percentage  over  or  under  weight  is  more  suitable  for  general 
use  than  that  of  the  New  York  Life,  so  that  the  latter  need  not 
be  described. 
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Perforating  and   Checking  of   Cards. 

When  an  error  is  made  in  perforating  a  card,  a  new  one  must 
be  made.  Accuracy  is  accordingly  as  essential  with  the  workers 
as  speed — otherwise,  a  large  amount  of  time  and  of  material  will 
be  wasted.  Both  accuracy  and  speed,  liowever,  can  be  obtained 
under  the  piece  work  system,  if  the  pay  depends  partly  upon 
accuracy  and  partly  upon  speed.  Accuracy  can  be  obtained  by 
crediting  the  clerk  at  so  much  per  thousand  cards  correctly  per- 
forated, and  debiting  her  at  double  that  rate  for  the  cards  incor- 
rectly punched.  Another  method  is  to  base  the  compensation 
on  the  number  of  cards  correctly  perforated,  making  a  charge  only 
in  the  event  of  the  errors  being  greater  than  a  certain  percentage, 
say  2%.  The  latter  is  the  method  which  is  more  satisfactory  to 
the  clerks.  This  subject,  however,  involves  the  consideration  of 
the  piece  work  system,  and  I  have  already  given  the  results  of  my 
experience  with  it  in  Volume  ix  of  the  Transactions. 

There  are  two  methods  of  checking  the  cards :  either  to  have  two 
cards  of  different  colors  prepared  independently  for  each  case  by 
different  workers;  or  to  prepare  one  card  for  each  case,  having  it 
checked  from  the  original  records.  The  former  has  been  found 
by  experience  to  be  the  better  plan,  as  the  cliecking  is  done  very 
rapidly,  merely  by  putting  the  two  cards  together  to  see  that  the 
perforations  are  identical.  As  the  cards  are  of  different  colors 
this  can  be  done  instantaneously  by  glancing  at  each  side  of  the 
card  to  see  that  tlie  colors  are  solid.  The  other  method  is  more 
difficult,  as  it  involves  a  translation  from  written  s}Tnbols  to  a 
reading  of  perforated  cards.  The  first  method  is  recommended, 
with  this  provision,  that  the  checking  should  be  done  by  someone 
who  is  not  on  a  piece  work  basis  and  who  has  ilot  done  the  original 
work.  The  only  chance  of  mistake  by  this  method  is  in  both  the 
clerks  making  the  same  error  in  perforating  the  card.  Experi- 
ments have  shown  that  such  is  not  likely  to  occur  oftener  than 
once  in  twenty  thousand  cards  and,  as  such  a  percentage  of  error 
would  not  be  of  moment  in  a  mortality  investigation,  it  may  be 
disregarded.  Precautions,  however,  should  be  taken  against  an 
undue  percentage  of  error,  and,  accordingly,  samples  of  the  work 
should  be  taken  after  it  has  been  checked  and  again  checked  with 
the  original  record. 
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An  additional  method  of  checking  is  to  put  the  two  sets  of  cards 
through  tlie  tabulating  machine  in  groups  of  100  cards  each,  check- 
ing the  number  of  cards,  tlie  total  amount  of  insurance,  and  any 
other  items  wliich  can  be  summed.  In  the  case  of  the  iSTew  York 
Life  two  additional  items  can  be  footed,  viz.,  the  yearly  increase 
in  insurance  and  the  rating.  If  the  summation  of  the  two  sets 
of  cards  is  not  identical,  an  error  has  been  made  and  can  only  be 
found  by  rechecking  the  individual  cards,  as  already  explained. 
This  additional  method  of  checking  proves  the  correctness  of  the 
items  in  the  "'  adding  fields  "  but  does  not  give  us  a  means  of 
checking  other  items  on  the  cards.  A  group  of  two  sets  of  30,000 
cards  each  just  put  through  the  tabulating  machines  by  the  New 
York  Life  did  not  show  a  single  difference. 

Tlie  above  methods  of  checking  would  not  prevent  errors  arising 
from  duplicating  cards  or  entirely  missing  them — both  sets  of 
workers  making  the  same  mistakes.  The  methods  of  guarding 
against  such  errors  would  vary  in  different  companies,  depending 
on  the  manner  in  which  the  records  were  kept. 

If  two  cards  have  been  prepared  for  each  case,  perforated  exactly 
alike,  one  set  of  cards  may  be  kept  in  numerical  order  and  the 
other  in  mortality  investigation  order,  i.  e.,  the  policies  in  force 
arranged  by  age  at  issue,  subdivided  by  year  of  issue,  and  the 
terminations  by  age  at  issue  subdivided  by  duration  of  insurance, 
the  deaths  being  kept  separate  from  those  terminated  from  other 
causes.  This  constitiites  one  of  the  greatest  advantages  of  the 
perforated  card  over  the  written  card.  Under  the  latter,  if  the 
cards  are  kept  in  numerical  order,  they  have  to  be  put  into  mor- 
tality investigation  order  whenever  an  investigation  is  desired;  or, 
if  they  are  kept  in  the  latter  order,  it  is  somewhat  difficult  to  pick 
out  the  policies  which  have  been  canceled  since  the  date  of  the  last 
investigation.  Wlien  one  set  of  the  punched  cards  is  kept  in  nu- 
merical order  and  the  other  in  mortality  investigation  order,  the 
cards  can  be  kept  up  to  date  by  using  the  daily  list  of  terminations 
to  extract  the  cards  from  the  numerical  list,  finding  in  what  place 
they  are  in  the  mortality  investigation  order  in  the  various  groups 
(where  they  should  also  be  arranged  numerically),  then  punching 
the  cause  of  termination  and  the  duration  on  the  cards  and  re- 
placing them  in  their  new  mortality  investigation  order.  Tliat 
process  enables  the  actuary  to  make  an  investigation  at  any  time 
instead  of  having  to  bring  the  cards  up  to  date. 
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Sorting  Machines. 

The  sorting  machine  is  so  arranged  as  to  divide  the  cards  as 
perforated  in  any  one  column  into  twelve  groups.  If  two  holes 
were  punched  in  a  column,  then  the  card  would  be  sorted  accord- 
ing to  the  number  nearest  the  bottom  of  the  column.  This  makes 
it  incorrect  to  punch  more  than  one  hole  in  the  column  unless  a 
switch  is  provided  so  as  to  "  break  "  the  column.  For  example, 
in  the  card  of  the  Committee,  a  switch  is  provided  immediately 
above  the  "  0,"  enabling  a  preliminary  sorting  into  two  groups 
to  be  made,  namely,  those  above  the  0,  and  those  from  the  0 
downward  in  one  group.  The  machine  sorts  very  rapidly — the 
usual  rate  of  speed  being  15,000  cards  per  hour.  If,  for  ex- 
ample, the  cards  were  in  numerical  order  and  had  to  be  sorted 
by  age  at  entry,  the  machine  would  first  of  all  be  employed  to 
subdivide  those  in  the  "  tens  "  column  so  that  there  would  be  in 
one  group  those  from  age  0  to  9;  in  the  second,  from  10  to  19, 
and  so  on.  Then  the  cards  would  again  be  run  through  the 
machine  for  the  "  unit "  column,  which  would  divide  those  from 
0  to  9  into  ten  different  classes  and  so  on.  As  the  result  of  this 
double  sorting,  the  cards  would  be  in  numerical  order  imder  each 
individual  age.  In  sorting  the  cards  it  is  necessary  to  guard 
against  their  becoming  bent  or  crumpled. 

The  sorting  machines  are  the  same  irrespective  of  the  informa- 
tion placed  upon  the  cards,  except  where  a  svritch  is  provided  for 
extra  sorting  in  any  particular  field.  That  does  not,  however, 
hold  true  of  the  perforating  machines,  which  must  be  prepared 
especially  for  each  company's  work,  nor  does  it  hold  true  of  the 
tabulating  machines. 

f 

Tabulating   Machines. 

For  the  investigation  by  the  Actuarial  Society  and  the  Medical 
Directors'  Association,  the  tabulating  machine  will  coimt  the  num- 
ber of  policies  or  cards  in  eacli  group,  the  totals  for  all  groups, 
and  the  amounts  of  insurance.  The  last  mentioned  is  provided 
because  some  of  the  companies  will  undoubtedly  desire  the  Com- 
mittee  to    make    an    investigation   bv   amounts    insured   for   the 
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individual  use  of  each  company.  I  may  mention  tliat  a  tabulating 
machine  may  be  obtained  which  will  add  four  "  fields  "  at  one  time. 
It  is  of  great  value  as  a  summation  is  made  at  the  rate  of  9,000 
cards  per  hour.  In  order  to  show  the  advantages  of  the  tabulating 
machine,  I  shall  refer  to  the  New  York  Life  card  instead  of  that 
of  the  Committee,  as  it  may  probably  assist  the  companies  in  de- 
termining the  manner  in  which  they  desire  to  use  the  last  five 
columns  in  the  card. 

The  tabulating  machine  can  be  arranged  to  sum  four  columns 
at  one  time,  and,  in  addition,  count  the  number  of  cards.  The 
New  York  Life  has  arranged  to  have  a  footing  of 

(a)  the  number  of  cards, 

(&)  the  amount  of  insurance  the  first  year, 

(c)  the  increment,  i.  e.,  the  yearly  increase  in  insurance, 

{d)  the  mortality  rating. 

The  machine  must  be  especially  constructed  for  each  type  of  card; 
in  other  words,  the  adding  fields  must  be  known  before  the  machine 
is  ordered. 

By  means  of  the  machine  the  cards  in  each  group  of  the  mor- 
tality investigation  can  be  summed;  thus,  the  sorting  would  be 
made  in  the  case  of  the  "  in  force  "  according  to  age  and  year  of 
issue.  Each  of  these  groups  would  then  be  put  into  the  machine, 
and  a  summation  obtained.  In  the  case  of  the  New  York  Life  a 
large  amount  of  business  was  issued  under  the  lien  system; 
hence  it  is  necessary  to  obtain  the  amount  of  insurance  for  the  first 
year  and  the  yearly  increment — that  is,  the  amount  by  which  the 
lien  is  decreased.  A  summation  is  made  of  the  rating  (value  of 
each  risk)  in  order  to  determine  the  average  rating  in  the  group 
and  the  ratio  of  the  normal  mortality  which  must  be  .used  in 
calculating  the  expected  mortality  in  substandard  groups. 

The  companies  cannot  rent  the  tabulating  and  sorting  machines 
unless  the  cards  are  purchased  from  the  company  of  which  Mr. 
Hollerith  is  the  manager.  These  cards  must  be  of  the  best  mate- 
rial, and  no  speck  of  metal  should  be  on  them,  otherwise  the  result 
would  be  a  short  circuit  and  a  false  total  in  the  tabulating  machine. 
This  is  one  reason  for  the  Tabulating  Machine  Company  insisting 
on  the  cards  being  purchased  from  it. 
4 
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Card  Cabinets. 

While  it  is  a  matter  of  detail,  it  is  advisable  to  say  a  word  of 
caution  regarding  the  card  cabinets.  These  should  be  so  designed 
as  to  hold  the  cards  tightly,  and,  accordingly,  some  device  should 
be  adopted  whereby  the  cards  can  be  held  firmly  in  place,  either 
by  means  of  a  screw  which  will  hold  the  movable  block  firmly  in 
any  position  to  which  it  is  desired  to  adjust  it,  or  by  some  other 
plan.  The  cabinets  should  be  ordered  from  thoroughly  reliable 
makers,  so  that  there  should  be  no  warping  of  the  wood,  if  wood 
is  used  instead  of  metal. 

Sheets  for  Tabulating  Data. 

In  my  note  on  page  362  of  Volume  x  of  the  Transactions,  a 
blank  form  is  given  which  is  used  by  the  Xew  York  Life  for  tabu- 
lating the  data  taken  from  the  cards.  No  change  has  been  made 
in  the  form  by  reason  of  the  new  system  of  punched  cards.  The 
cards  are  sorted  according  to  quinquennial  ages  and  tabulated  in 
that  fashion.  1  do  not  believe  it  is  necessary  to  be  more  accurate, 
especially  when  experiments  have  shown  that  "  the  expected  mor- 
tality by  quinquennial  group  ages  was  about  one-half  of  1%  greater 
than  the  expected  mortality  by  individual  ages."  In  that  con- 
nection let  me  again  state  my  opinion  in  regard  to  accuracy  in 
mortality  investigations : 

"  I  believe  in  the  greatest  accuracy  when  necessary,  but 
not  in  expending  money  and  labor  in  obtaining  results  which 
are  to  be  used  approximately  or  with  a  substantial  loading 
for  contingencies."  *• 

Metpiod  of  Changing  fro:m  Written  to  Punched  Cards. 

While  there  is  considerable  expense  involved  in  making  a  change 
from  written  to  punched  cards,  the  cost  of  installing  the  new 
system  should  be  offset  by  the  saving  in  clerk  hire  in  from  three  to 
five  years.  In  addition  to  the  saving  in  money  the  saving  in  time 
and  the  facility  for  making  investigations  in  greater  detail  have 
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induced  many  companies  to  look  with  favor  on  the  new  system. 
Several  companies  have  already  decided  to  transfer  their  data  from 
written  to  perforated  cards.  As  the  New  York  Life  is  in  the 
midst  of  this  process,  it  might  be  of  assistance  to  the  companies 
to  mention  briefly  the  manner  in  which  the  work  is  being  done. 

In  the  first  place,  the  clerks  are  made  specialists  in  certain  of 
the  codes;  each  clerk  being  instructed  in  one  or  at  most  in  two  of 
the  codes.  The  cards  are  handled  by  different  sets  of  clerks,  who 
place  on  the  written  card  the  new  code  numbers,  the  work  being 
carefully  checked  by  another  clerk.  At  first  the  work  proceeded 
slowly  but  after  the  clerks  became  thoroughly  familiar  with  the 
codes  the  process  of  transformation  was  a  rapid  one.  No  work 
was  done  with  the  perforating  machine  until  each  written  card 
had  the  new  symbol  on  it  for  each  code  required.  The  principal 
part  of  the  work  in  making  the  transfer  from  the  old  to  the  new 
system  is  in  placing  the  new  code  numbers  on  the  cards. 

It  might  be  supposed  that  the  work  would  proceed  more  rapidly 
if  the  clerks  who  used  the  perforating  machines  could  be  taught 
all  the  codes,  and  could  then  transfer  the  data  from  the  written 
card  without  the  code  number  being  placed  on  it.  That,  however, 
has  been  proven  to  be  a  slower  process  than  the  other  and  to  result 
in  a  much  larger  proportion  of  mistakes. 

Transfer  from  Original  Eecords  to  Perforated  Cards. 

In  the  case  of  a  company  which  does  not  have  written  mortality 
cards  and  has  accordingly  to  go  to  the  original  registers,  appli- 
cations and  medical  reports  for  the  data,  two  ways  have  been 
suggested  for  carrying  on  the  work: 

1st.  To  transfer  the  data  directly  from  the  original  records  to 
the  perforated  card. 

2nd.  To  use  an  intermediary  such  as  a  policy  sheet  from  which 
the  perforated  card  may  be  prepared. 

As  the  first  method  does  not  appear  to  me  to  be  practicable  if  all 
the  data  called  for  on  the  Committee  card  are  abstracted  from  the 
records,  I  shall  confine  myself  to  an  explanation  of  the  second 
method. 

In  the  first  place,  it  is  necessary  to  determine  what  policies  have 
not  been  taken  so  as  to  have  a  list  of  those  put  in  force  by  payment 
of  the  first  premium.     That  work  can  be  done  in  one  of  two  ways : 
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(a)  To  employ  cancellation  slips,  mereh^  putting  do-^AH  each, 
consecutive  number  and  marking  off  the  numbers  of  the  policies 
"  J^ot  Taken,"  as  was  recommended  in  the  case  of  the  Specialized 
Investigation. 

(h)  To  use  polic}^  sheets,  taking  them  directly  to  the  register 
and  placing  on  the  sheets  only  the  policies  under  which  the  first 
premium  or  fraction  thereof  had  been  paid. 

If  (a)  is  adopted,  then  the  number  of  each  policy  which  was 
paid  for  should  be  transferred  from  the  cancellation  slips  to  the 
policy  sheets.  It  is  hardly  necessary,  in  my  Judgment,  to  use  the 
cancellation  slips,  but  is  better  to  follow  the  second  method  (&)  by 
transferring  the  information  directly  from  the  register  to  the  policy 
sheets.  Should,  however,  the  company  have  register  cards  instead 
of  register  books,  it  is  a  safer  plan  to  use  cancellation  slips,  as  the 
register  cards  may  be  temporarily  out  of  place.  The  numbers  of 
the  policies  "  Not  Taken  "  should  not  be  marked  off  the  cancellation 
slips  unless  the  register  card  is  in  the  possession  of  the  clerk. 

The  cases  not  required  in  the  present  investigation,  such  as 
policies  issued  and  terminated  within  the  year,  should  then  be 
marked  off  the  policy  sheets.  If  the  Company  desires  to  keep  a 
record  of  those  cases  for  its  individual  use  a  special  mark  should 
be  placed  opposite  each  case  so  as  to  prevent  its  entering  into  the 
Medico-Actuarial  Investigation. 

Data  to  1)6  talcen  from  Register. — Whether  the  cancellation  slips 
are  used  or  not,  the  following  information  should  be  taken  from 
the  register  and  noted  in  the  policy  sheets  in  code,  whenever 
necessary. 

Age  at  Issue.  Cause  of  Death,  if  given  accurately  in  register. 

Year  of  Issue.  Kind  of  Policy. 

Duration.  Habitat. 

Cause  of  Termination.  Amount  of  Insurance. 

If  the  company  desires  the  agency  or  the  year  of  termination 
it  should  be  taken  from  the  register. 

It  will  be  noticed  that  we  have  not  suggested  the  taking  of  the 
occupation  from  the  register  although  that  information  usually 
appears  therein.  Since  the  Committee,  however,  desires  sub-divi- 
sions of  many  occupations,  the  details  can  best  be  obtained  from 
the  application  or  medical  report,  especially  as  many  of  the  com- 
panies call  for  definite  particulars  in  one  or  other  of  these  forms. 
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Data  to  he  tal-en  from  Applications  and  Medical  Reports. — The 
data  to  be  abstracted  from  aj^plications  and  medical  examinations 
consist  of — 

Occupation, 

Special  Class, 
Impairments, 
Build, 

Cause  of  Death  (from  death  loss  papers  if  not  given  in 
Eegister). 

Should  a  company  desire  to  collect  only  the  data  for  the  present 
investigation  and  not  prepare  cards  for  all  policies  placed  in  force, 
it  would  save  work  to  obtain  the  information  in  a  slightly  different 
order.  After  the  elimination  of  the  "  Not  Taken  "  policies  and 
those  issued  and  terminated  in  the  same  calendar  year,  the  first 
step  would  be  to  examine  the  application  and  medical  examination 
in  all  cases  to  determine  whether  or  not  the  policies  come  within 
the  groups  to  be  investigated  by  the  Committee.  At  the  same  time 
the  information  derived  from  that  source  should  be  entered  in 
code  on  the  policy  slips  in  all  cases  for  which  a  card  is  to  be  pre- 
pared; then  the  register  should  be  consulted  to  ascertain  in  all 
cases  for  which  a  card  is  to  be  prepared,  the  information,  such 
as  duration,  which  is  not  obtainable  from  the  application  and 
medical  examination  papers.  By  going  to  the  application  and 
medical  reports  before  noting  the  data  from  the  register,  the  labor 
of  recording  statistics  in  cases  which  will  not  be  required  in  the 
present  investigation  is  saved. 

The  policy  sheets  have  been  prepared  by  the  Committee  with 
columns  for  the  various  items  of  information  in  the  same  order  as 
on  the  Hollerith  card,  the  first  set  of  columns  covering  the  infor- 
mation from  the  register.  Wlierever  possible  the  data  should  be 
abstracted  from  the  original  records  in  the  order  appearing  on  the 
policy  sheets.  That  may  appear  a  small  matter  to  the  unitiated, 
but  is  really  of  considerable  practical  value. 

Method  of  Using  Codes. — Wliether  the  information  is  being 
taken  from  the  register,  the  application  or  the  medical  report,  the 
clerks  must  be  thoroughly  familiar  with  the  codes.  The  best  re- 
sults can  be  obtained,  in  my  judgment,  by  making  the  clerks 
specialists  in  certain  codes,  rather  than  in  requiring  them  to  under- 
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stand  all  the  codes.  For  example,  the  clerk  who  takes  the  data 
from  the  register  should  have  at  her  command  the  code  for  Cause 
of  Termination,  Kind  of  Policy,  Hahitat,  and  Cause  of  Death,  if 
these  are  given  in  the  register.  The  clerk  who  abstracts  the  infor- 
mation from  the  applications  and  medical  examination  papers  must 
be  thoroughly  conversant  with  the  codes  for  Occupation,  Special 
Class,  Impairments,  and  Build.  It  goes  without  saying  that  the 
more  codes  each  clerk  is  required  to  know,  the  slower  is  the  pro- 
gress and  the  greater  is  the  liability  to  error.  The  work,  therefore, 
of  transferring  from  the  original  records  to  the  punched  cards 
through  the  intermediary  of  the  policy  sheet  is  slower  than  trans- 
ferring from  written  mortality  cards  to  perforated  cards,  because 
the  clerks  can  be  made  specialists  in  one  or  two  codes,  the  written 
cards  being  handled  by  a  series  of  workers,  each  worker  placing 
the  code  number  in  which  she  is  a  specialist  over  the  corresponding 
written  information  on  the  card. 

Perforated  Cards. — After  the  information  is  placed  on  the  policy 
sheets  and  thoroughly  checked,  the  work  of  transferring  the  data 
to  the  perforated  card  can  be  done  very  rapidly,  because  the  data 
on  the  policy  sheet  are  in  the  order  and  in  the  form  in  which  it  is 
to  be  perforated  on  the  card.  Again  I  wish  to  call  your  attention 
to  the  advisability  of  making  specialists  in  this  work.  A  clerk  who 
devotes  all  her  time  to  transferring  the  data  from  the  policy  sheets 
to  the  punched  cards  becomes  very  proficient,  punching  200  or 
more  per  hour. 

Changes  in  Occupation,  Kind  of  Policy,  Habitat  and 
Amount  of  Insurance. 

The  question  naturally  arises  in  the  mind  of  each  actuary, 
"  How  should  changes  in  Habitat,  Amount  of  Insurance,  Kind  of 
Policy,  and  Occupation  be  treated? 

Change  in  Occupation. — It  has  been  decided  in  connection  with 
the  work  for  the  Committee  that  the  original  occupation  is  to  be 
considered  as  continuing  during  the  life  of  the  policy.  That  is 
probably  the  only  practical  method  in  connection  with  a  large  in- 
vestigation. "Wliere  an  individual  company,  however,  is  dealing 
with  small  groups,  it  may  be  advisable  to  take  a  record  of  changes 
from  hazardous  to  non-hazardous  occupations,  if  the  practice  is  to 


MORTALITY    INVESTIGATIONS   BY    PERFORATED   CARDS,    ETC.       273 

give  the  insured  a  benefit  on  account  of  change.  In  that  case,  it 
is  advisable  to  prepare  a  new  card,  considering  the  original  policy 
to  terminate  at  the  date  of  the  change  of  occupation  for  mortality 
purposes  only. 

Kind  of  Policy. — In  general  it  may  be  said  that  the  number  of 
changes  from  one  kind  of  policy  to  another  is  not  large  enough  to 
justify  the  labor  of  changing  the  mortality  card  whenever  the  kind 
of  contract  is  changed.  There  are,  however,  certain  classes  in  which 
changes  should  be  recognized,  such  as,  from  term  to  ordinary 
life,  or  from  joint  life  to  single  life.  Again,  no  general  rules  can 
be  laid  doAvn,  as  the  correct  practice  will  depend  upon  the  needs 
of  the  individual  company. 

Changes  in  Habitat. — If  the  Habitat  is  distinguished  by  various 
sub-divisions  within  each  State,  the  keeping  of  the  record  of  the 
change  of  residence  makes  an  investigation  exceedingly  compli- 
cated. The  Committee  has  decided  that  the  original  residence 
only  is  desired  in  the  case  of  people  who  have  had  attacks  of 
malaria.  No  general  rule  can  be  laid  down,  however,  for  the 
treatment  of  change  of  residence  as  it  must  depend  on  the  indi- 
vidual needs  of  each  company. 

Amount  of  Insurance. — Changes  in  amount  of  insurance  should 
be  recorded,  if  it  is  expected  to  make  an  investigation  by  amounts 
insured.  The  most  satisfactory  manner  for  making  the  change  is 
to  punch  two  cards  in  place  of  the  original  in  all  cases  where  there 
is  a  reduction  in  amount — one  card  should  have  the  reduced  amount 
of  insurance,  all  the  data  being  taken  as  of  the  original  date;  the 
second  card  should  have  as  the  amount  of  insurance  the  difference 
between  the  original  amount  and  the  reduced  amount,  such  insur- 
ance being  considered  to  have  been  terminated  at  the  date  of  change, 
and  the  card  having  a  distinguishing  mark  or  color  to  prevent 
duplication  in  an  investigation  by  policies. 

Method  of  Making  Mortality  Investigations  where  there 
ARE  MORE  Impairments  than  one. 

At  the  time  the  Specialized  Investigation  was  suggested,  a 
matter  whicli  caused  considerable  discussion  was  the  treatment  of 
cases  with  more  than  one  impairment.  As  the  great  majority  of 
the  impairments  in  that  investigation  were  not  of  a  serious  nature, 
it  was  thought  best  to  place  a  case  with  two  impairments  in  botli 
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groups.  For  example,  if  a  man  were  iDorn  in  Ireland  and  were  a 
railway  passenger  conductor,  he  appeared  in  Group  5  (Born  in 
Ireland)  and  Group  33  (Eailway  Passenger  Conductor).  The 
Committee  in  charge  of  the  new  investigation  have  not  decided 
in  what  way  these  cases  should  be  treated.  As  it  may  be  of  some 
assistance  to  the  companies  in  making  their  investigations  the 
methods  adopted  by  Dr.  Eogers  and  myself  for  mortality  studies 
ia  the  New  York  Life  are  given : — 

The  impairments  were  arranged  in  the  code  in  the  order  of  their 
significance,  the  impairment  considered  most  serious  being  first. 
The  cards  were  divided  into  "  simple  "  and  "  complex  "  cases,  the 
former  containing  those  in  which  there  was  only  one  impairment, 
and  the  latter,  those  in  which  there  were  more  than  one  impair- 
ment. The  "  simple  "  groups  were  first  of  all  studied,  and  then 
the  number  of  cards  in  the  "  complex "  groups  were  counted  in 
order  to  determine  whether  or  not  it  was  worth  while  to  make 
studies.  For  example,  those  with  a  history  of  sugar  were  investi- 
gated; then  those  who  had  a  history  of  that  impairment  combined 
with  overweight  were  next  segregated  and  if  there  were  enough 
cases  to  give  a  reliable  result,  an  investigation  was  made  of  that 
"  com^plex  "  group.  If  there  were  enough  in  a  group  of  those  in 
hazardous  occupations,  such  as  army  officers,  who  had  a  history  of 
sugar  and  who  were  overweight,  that  group  would  also  be  investi- 
gated. It  can  readily  be  seen  that  such  a  method  involves  a  large 
number  of  sub-divisions,  especially  when  the  cases  with  a  parti- 
cular impairment  are  subdivided  according  to  the  number  of  attacks 
and  time  elapsed  since  last  attack.  For  example,  appendicitis 
should  be  studied  according  to  the  time  elapsed  since  the  attack, 
otherwise  the  results  would  be  of  questionable  value.  From  this 
point  of  view  the  Committee  is  not  in  a  position  to  definitely  de- 
termine the  method  of  making  the  investigation  until  the  data 
are  tabulated. 

Committee  will  Tabulate   Individual  Companies' 
Experience. 

By  contributing  its  data  to  the  investigation  a  company  has  the 
privilege  of  having  its  own  mortality  experience  in  each  class 
tabulated  by  the  Committee  at  the  actual  cost.  The  Committee 
will  not  only  tabulate  for  individual  companies  the  groups  desired 
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for  the  present  investigation  but,  on  request,  groups  of  other 
Medical  Impairments  and  Occupations,  and  also  will  make  studies 
by  Kind  of  Policy,  by  Habitat,  and  by  Amounts  Insured.  In  such 
cases  it  is  probable  that  the  companies  would  desire  the  Committee 
to  furnish  them  with  sheets  showing  the  exposed  to  risk  and  deaths, 
the  expected  death  losses  being  calculated  by  each  company  by  any 
table  suitable  to  its  needs.  The  compilation  of  the  data  of  the 
groups  required  for  the  new  Investigation  and  the  compilation  of 
the  experience  of  the  individual  company  for  the  same  groups 
would  enable  the  company  to  determine  in  what  way  its  experience 
resembled  the  combined  experience,  in  what  way  it  had  deviated 
from  that  experience,  and  what  modifications  were  advisable  in 
its  future  medical  selection. 

Services  of  Expert  on  Hollerith  System  should  be 
Obtained. 

An  endeavor  has  been  made  to  give  a  comprehensive  statement 
of  the  method  of  applying  the  new  system,  but  all  the  details  cannot 
be  covered  in  a  short  paper.  In  order  to  adopt  the  Hollerith  system 
to  the  individual  needs  of  the  companies  the  advice  of  an  expert 
should  be  obtained.  There  are  many  ways  in  which  the  expert 
can  pay  for  his  services  by  a  saving  in  cost.  For  example :  he 
may  train  the  clerks  in  the  best  method  of  perforating  cards  so 
as  to  save  both  time  and  money,  or  he  may  show  the  head  of  the 
department  how  to  handle  the  cards  so  as  to  prevent  their  being 
mixed  or  misfiled  and  to  systematize  the  arrangement  so  as  to 
prevent  confusion.  Again,  the  compiling  of  codes  calls  for  expert 
advice  as  the  arrangement  will  facilitate  or  hinder  the  sorting  into 
the  groups  and  classes  desired.  A  great  deal  of  unnecessary  sort- 
ing may  be  avoided  by  codes  adapted  to  the  work  and  by  proper 
grouping. 

On  reviewing  the  paper  it  seemed  to  me  to  contain  too  many 
details  but,  on  trying  to  eliminate  some  of  these,  I  found  that  the 
usefulness  of  the  paper  would  be  lessened  for  those  who  are  put- 
ting the  system  into  their  offices.  To  serve  its  purpose,  the  paper 
must  be  more  than  a  general  description  of  the  perforated  card 
system — it  should  be  of  assistance  in  expediting  the  work  on 
the  Medico-Actuarial  Mortality  Investigation,  and  such  I  have 
endeavored  to  make  it. 
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Some  Uses  for  the  Hollerith  Machines. 


HENRY  N.  KAUFMAN. 


As  attention  has  recently  been  directed  towards  the  use  of  the 
Hollerith  machines  for  work  of  insurance  companies  it  may  be 
of  value  to  know  the  uses  to  which  these  machines  may  be  put 
and  to  have  the  advantage  of  the  experience  of  others  who  have 
already  attempted  their  use.  As  probably  more  satisfactory  re- 
sults can  be  obtained  by  seeing  the  machines  actually  in  opera- 
tion I  do  not  intend  to  take  up  space  in  this  paper  in  describing  the 
mechanical  part  of  the  machines,  but  will  try  rather  to  show  what 
results  can  be  accomplished.  There  are  three  separate  machines. 
The  first  one,  used  for  punching  the  cards,  is  a  small  machine 
with  twelve  keys  known  as  the  "key  punch,"  which  operates 
similarly  to  a  typewriter.  The  second  is  an  electrical  sorting 
machine,  which  sorts  the  cards  according  to  the  holes  punched; 
and  the  third  one,  also  electrical,  is  used  for  the  purpose  of  adding 
and  is  called  a  tabulating  machine.  These  electrical  machines 
handle  the  cards  automatically,  three  or  four  hundred  cards  being 
placed  in  position  at  one  time. 

The  card  used  measures  314  inches  by  7%  inches,  can  have  no 
tabs,  and  provides  space  for  forty-five  vertical  columns.  In  each 
column  may  be  printed  ten  digits,  beginning  near  the  top  with 
"  0  "  and  ending  at  the  bottom  with  "  9,"  but  above  the  "  0  "  may 
also  be  printed  "X"  and  "Y"  or  "11"  and  "12,"  as  desired, 
the  uses  of  which  will  be  illustrated  in  tke  explanations  which 
follow.  The  card,  which  contains  forty-five  columns,  may  be  di- 
vided into  various  sections,  and  each  section  is  called  a  "  field," 
the  nature  and  size  of  which  is  decided  upon  according  to  the 
information  to  be  recorded  thereon.  Suppose,  for  instance,  that 
in  a  particular  set  of  cards  it  is  desired  to  record  the  policy 
number.  A  certain  number  of  columns,  say  six,  are  devoted  to  this 
purpose.  If  a  particular  card  be  numbered  126,784,  a  hole  would 
be  punched  througli  the  "  1 "  in  the  first  column,  the  "  2  "  in 
the  second  column,  "  G,"  "  7,"  "8 "  and  "  4 "  in  the  four  sue- 
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ceeding  columns.  A  great  deal  of  information  can  be  put  on 
these  cards  only  by  the  use  of  a  system  of  codes.  For  instance, 
if  it  is  intended  to  separate  a  particular  set  of  cards  into  agencies, 
all  the  agencies  of  the  company  must  be  numbered;  then  the 
proper  agency  can  be  punched  on  the  card.  Similarly  with  states, 
counties,  plans,  etc. 

There  are  two  general  styles  of  cards  which  may  be  used,  one 
that  we  might  call  a  Statistical  Card  (see  New  Business  Card) 
and  the  other  a  Dual  Card  (see  Policy  Loan  Card).  The  only 
difference  between  these  two  cards  is  that  the  Statistical  Card  has 
the  whole  forty-five  columns  available  for  punching;  whereas  on 
the  Dual  Card  a  part  of  the  space  is  left  for  writing  information, 
all  or  part  of  which  is  also  pimched  on  the  remainder  of  the  card. 
Whenever  the  Statistical  Card  can  be  used  the  maximum  l^enefit 
will  be  obtained  from  the  system,  as  the  punching  of  cards  is  so 
much  more  rapid  than  writing.  For  instance,  in  the  case  of  the 
Dual  Cards,  the  number  a  rapid  penman  can  write  in  an  eight- 
hour  day  is  between  three  and  four  hundred;  whereas  the  same 
information,  some  of  which  requires  to  be  coded,  can  be  recorded 
by  an  expert  by  punching  at  the  rate  of  from  tvv'o  to  three  thousand 
a  day.  As  a  rule  the  punching  can  be  done  about  seven  times  as 
fast  as  writing.  If  the  cards  are  to  l)e  used  by  only  a  few  people, 
the  punching  can  be  read  quite  as  easily  as  writing  after  they 
become  familiar  with  it.  On  the  other  hand,  if  the  cards  are  to 
be  used  for  reference  by  many  different  people  in  an  office,  it 
might  be  more  satisfactory  to  have  the  Dual  Card,  as  it  can  be 
deciphered  more  easily  by  one  not  familiar  with  the  punchings. 

As  an  interesting  illustration  of  how  expert  people  can  become 
in  punching  these  cards,  one  of  the  clerks  in  a  IsTew  York  Central 
office  averaged  over  three  thousand  cards  a  day  for  a  whole  month, 
and  in  one  particular  day  of  71/4  hours  punched  4,260  cards  with 
only  fourteen  errors.  As  another  example,  a  clerk  in  a  Syracuse 
office  punched  10,648  cards,  forty  holes  to  a  card,  in  five  days 
of  714  hours  with  only  sixteen  errors.  The  former  illustration  is 
phenomenal  for  speed,  and  the  latter  for  accuracy.  To  realize  the 
degree  of  accuracy,  it  should  be  stated  that  firms  that  have  this 
punching  done  by  piece  work  allow  as  much  as  5%  for  errors 
without  charge. 

After  the  cards  are  punched  and  checked,  either  by  comparing 
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with  the  original  data  or  by  duplicate  cards  (as  explained  under 
heading  "Duplicate  Cards"),  two  operations  can  be  performed 
with  them.  They  can  be  sorted  into  groups  on  the  sorting  ma- 
chine, which  will  sort  accurately  any  one  of  the  forty-five  columns, 
one  column  at  a  time,  at  a  speed  of  from  250  to  270  per  minute. 
After  the  sorting  is  done,  the  cards  can  be  automatically  added 
on  the  tabulating  machine  (which  must  be  ordered  especially  to 
meet  the  requirements  of  each  particular  office).  It  is  necessary 
therefore  to  carefully  ascertain  in  advance  what  fields  are  desired 
to  be  added,  because  when  once  such  fields  are  established  they 
cannot  be  changed,  except  that  sometimes  a  field  can  be  reduced 
if  arrangement  is  made  when  ordering  the  machine,  but  part  of 
one  field  cannot  be  added  to  another.  The  preparation  of  the 
different  codes  is  also  a  very  important  factor  in  the  success  of 
the  use  of  this  system,  and  unless  one  has  visited  the  different 
offices  where  this  system  is  used  and  consulted  with  those  in  charge, 
it  is  almost  essential  that  someone  should  be  employed  to  show 
what  should  not  be  done  with  these  cards  quite  as  much  as  what 
may  be  done  with  them. 

In  the  following  illustrations  of  cards  various  fields  will  be 
sho^Ti.  For  instance,  in  the  Policy  Loan  Card  hereafter  described 
the  first  field  to  be  added  is  made  up  of  one  column,  and  simply 
means  the  number;  that  is,  one  loan.  The  next  field.  Amount  of 
Loan,  is  composed  of  seven  columns;  the  LTnearned  or  Accrued 
Interest  and  the  Reserve  fields  are  composed  of  six  columns  each. 
The  tabulating  machine  can  add  all  of  these  four  fields,  twenty 
columns  in  all,  at  one  time  at  the  rate  of  150  to  160  cards  per 
minute,  so  that  the  result  obtained  is  the  total  number  of  loans, 
as  well  as  the  total  amount  of  the  loans,  unearned  or  accrued 
interest,  and  reserves.  If  it  is  desired  to  add  other  fields  (as  in 
the  last  twelve  columns  of  the  Dividend  Addition  Card  where  there 
are  two  fields  of  six  columns  each)  this  can  be  done  by  ordering 
from  the  inventor  a  separate  attachment,  called  a  brush  plate, 
which  can  be  quickly  substituted  in  the  machine  for  the  one  which 
adds  the  twenty  columns  first  described.  In  fact  by  proper 
arrangement  of  the  fields,  all  but  the  first  three  columns  may  be 
added,  say  twenty  columns  with  one  brush  plate  and  twenty-two 
columns  with  the  other,  or  any  other  combination  if  determined 
when  ordering  the  tabulating  machine. 
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There  is  no  Mortality  Card  described  in  this  paper,  as  this  s\il> 
ject  will  no  doubt  be  covered  by  the  committee  on  the  Joint 
Mortality  Investigation,  but  the  Hollerith  system  seems  particu- 
larly vfell  adapted  for  such  work  as  mortality  investigation. 

It  is  necessary  of  course  to  have  a  number  of  different  cards, 
as  all  the  information  cannot  be  punched  on  one  card;  and  fur- 
thermore, it  will  facilitate  matters  if  one  card  is  not  used  for  too 
many  purposes,  especially  as  the  punching  of  the  cards  is  a  very 
small  matter.  FolloAving  are  given  some  specimens  of  cards  which 
may  be  of  service  as  a  guide. 

•New  Business   Caed. 

Tlie  illustration  on  p.  280  gives  what  I  am  calling  a  New  Busi- 
ness Card,  although  it  could  be  used  for  many  other  purposes.  As 
a  New  Business  Card  it  may  be  punched  the  next  day  after  the 
policy  is  written,  and  each  week  or  month  these  cards  may  be 
sorted  into  plans.  States,  agencies,  sub-agencies,  etc.,  and  then 
added  by  number  and  amount  of  insurance,  or  premiums.  Various 
kinds  of  information  can  be  obtained.  For  instance,  the  cards 
could  be  sorted  so  as  to  show  what  amount  of  the  business  is 
term,  life  or  endowment,  or  in  fact  any  division  according  to  the 
plan  code,  which  in  the  above  card  is  for  a  two  figure  code  and  is 
intended  for  one  hundred  plans,  but,  if  it  is  desired  to  have  much 
more  than  one  hundred  plans  coded,  a  three  figure  code  providing 
for  one  thousand  plans  should  lie  used.  The  code  depends  upon 
how  many  subdivisions  the  office  desires  to  tabulate.  For  in- 
stance, one  office  might  want  its  various  kinds  of  dividends,  as 
deferred,  annual  dividends,  etc.,  sorted  under  this  heading.  Of 
course  the  smaller  the  code  can  be  kept  the  less  labor  involved  in 
both  coding  and  punching  the  cards,  and  the  less  space  used  on 
the  cards. 

The  first  fields  represented  on  the  above  card  are  policy  number, 
city,  county,  and  State;  the  three  latter  for  the  residence  of  the  in- 
sured. The  single  column  following  is  to  obtain  the  number  of 
policies,  that  is  to  say,  if  a  "  1  "  is  punched — as  in  the  above  card — 
it  will  add  on  the  machine  as  one  policy  for  $10,000,  or  whatever  the 
amount  may  be.  If  a  policy  is  for  $100,000  or  more,  it  would  be 
necessary  to  punch  two  or  more  cards,  the  first  one  being  punched 
"  1  "  as  above,  and  the  others  "  0,"  so  that  the  total  of  the  cards 
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would  add  as  one  policy  for  the  entire  amount  punched.  In  some 
cases  an  X  appears,  as  in  the  fields  "  Amount  of  Insurance  "  and 
"  Gross  Premium."  At  these  places  the  key  punch  is  so  arranged 
that  by  punching  anywhere  in  the  X  field  it  will  cause  the  machine 
to  jump  to  the  first  column  in  the  following  field.  Thus,  instead 
of  having  to  punch  "1"  and  six  "  O's "  for  $10,000.00  in  the 
"  Amount  of  Insurance  "  field,  the  figure  "  1  "  is  punched  and  then 
the  X,  which  causes  the  machine  to  jump  to  the  next  field.  This 
is  merely  to  facilitate  the  work,  as  the  machine  does  not  move 
unless  a  key  is  punched. 

The  "  Agency  "  field  provides  for  139  agencies.  The  first  119 
are  self-evident.  In  the  card  above  the  agency  113  is  punched, 
the  figure  "  11  "  at  the  top  of  the  first  column  and  the  figure 
"  2  "  in  the  second  column.  In  order  to  punch  121,  the  figure 
"  1  "  should  be  punched  in  the  first  column  and  the  "  13  "  at  the 
top  of  the  second  column  should  be  punched.  When  recording, 
this  could  be  written  1-13,  which  would  indicate  131.  The  same 
with  3-13  and  3-13,  meaning  123  and  133,  respectively.  This 
latter  arrangement  is  not  particularly  desirable,  but  it  could  be 
used  in  an  emergency.  Perhaps  it  would  make  this  explanation 
clearer  if  we  substituted  Y  and  X  for  the  figures  "  13 "  and 
"  13 "  in  the  second  column.  Then  1-X,  3-X,  3-X,  etc.,  would 
correspond  to"  131,  133,  133,  and  1-Y,  2-Y  would  indicate  131 
and  132,  etc.  In  fact  all  it  means  is  that  there  are  twelve  holes 
in  each  column  which  can  be  sorted,  and  the  total  combinations 
that  we  can  get  are  therefore  12  x  12  =  144,  and  it  does  not  make 
any  difference  what  we  call  them,  whether  letters  of  the  alphabet 
or  figures.  This  of  course  applies  only  to  the  sorting  machine,  as 
on  the  tabulating  machine  the  "  0  "  and  everything  above  it  adds 
as  naught.  If  in  the  course  of  a  few  years  the  agency  numbers 
were  going  to  run  much  over  100,  it  would  be  better  to  have  a 
three  figure  code  in  the  first  place,  but  this  specimen  is  planned 
for  not  more  than  100  agencies  for  many  years  to  come.  The 
"  Subagent "  column  provides  for  100  subagents;  namely,  from 
00  to  99.  By  punching  where  the  10,  11,  12  and  13  would  appear, 
if  they  were  indicated  in  the  subagency  column,  this  field  could 
also  be  extended  to  cover  139  subagents  but  of  course  many  offices 
may  prefer  a  three  figure  code  providing  for  one  thousand  solicitors 
in  certain  large  agencies. 


282  SOME   USES    FOR   THE   HOLLERITH   MACHIXES. 

The  next  three  fields  are  the  month;,  day  and  year  of  birth. 

Follo\\ing  is  the  field  for  an  occupation  code.  This  was  inserted 
simply  because  there  was  room  for  it,  and  not  because  it  is  parti- 
cularly desirable  on  a  card  of  this  kind,  as  it  should  more  properly 
be  on  a  mortality  card.  This  field  of  course  might  be  used  for 
any  other  purpose,  as  might  the  following  three  columns,  the 
last  one  being  designed  for  a  cancellation  column. 

In  order  to  pimch  this  card  it  is  necessary  to  have  the  data  in 
some  shape  that  can  be  conveniently  coded  and  read.  A  very 
convenient  means  is  to  have  the  slip,  which  the  'New  Business  De- 
partment fills  out  for  the  policy  writer,  made  in  duplicate  and 
the  duplicate  can  be  handed  over  to  the  clerks  in  charge  for  coding 
and  punching.  In  order  to  expedite  the  work  the  punching  of  a 
card  should  not  be  started  until  the  coding  is  completed. 

If  no  other  card  were  available  for  arranging  the  business  for 
valuation,  this  one,  by  substituting  Age  and  Year  of  Issue  for  some 
other  fields,  could  be  punched  for  all  the  business  in  force,  making 
groups  for  valuation  as  well  as  for  cancellation  purposes.  If, 
however,  the  Dividend  Card  is  also  adopted,  that  card  would  be 
a  better  one  for  such  purposes,  as  explained  in  the  last  paragraph 
on  page  285. 

Dividend   Card. 

The  primary  object  of  the  card  illustrated  on  pp.  283  and  284  is 
to  furnish  an  efficient  means  of  transferring  the  dividends  from  the 
classification  register  or  dividend  sheets  or  from  whatever  records 
on  which  the  dividends  are  first  entered  to  the  renewal  cards.  The 
original  dividend  records  are  usually  classified  by  years  of  issue, 
plans  and  ages;  whereas  the  renewal  cards  are  generally  kept  by 
agencies.  These  cards  can  be  sorted  according  to  the  classification 
order  and  the  dividends  copied,  or  they  can  be  immediately  calcula- 
ted and  entered  on  these  cards  in  such  classification  order,  and  after 
being  checked  the  cards  can  then  be  sorted  by  agencies  and  the  divi- 
dends copied  from  these  dividend  cards  to  the  renewal  cards.  This 
card  miglit  not  be  needed  in  this  shape  if  it  is  the  custom  of  the 
office  to  write  tlie  dividends  directly  on  the  renewal  receipts  by  re- 
ferring each  tiiue  to  the  dividend  sheets  or  classifications,  but  even 
in  such  a  case  the  use  of  this  card  for  a  dividend  record  may  seem 
of  value  and,  if  so,  it  might  facilitate  the  work  to  first  enter  the 
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dividends  on  these  cards  when  arranged  in  classification  order  and 
then,  if  desired,  sort  them  into  agency  order  or  any  other  order 
in  which  the  renewal  receipts  are  kept.  As  the  cards  contain  the 
date  of  issue,  they  may  be  sorted  by  months  of  issue  for  the 
dividends  to  be  transferred  each  month,  or  less  often  if  desired. 
The  card  illustrated  above  is  printed  on  both  sides  simply  to  fur- 
nish additional  room  for  entering  dividends  for  other  years  in 
longhand.  On  one  side  may  be  entered  those  for  the  years  1911- 
1914,  inclusive,  and  on  the  back  of  the  card  those  for  1915-1926, 
inclusive.  It  will  be  noted  that  the  punching  can  be  read  from 
both  sides  and  is  identical  except  that  on  the  front  of  the  card 
it  is  read  from  top  to  bottom,  and  vice  versa  on  the  back.  If  the 
written  description  on  the  card  was  eliminated  there  would  be 
space  for  enough  dividends  to  be  written  on  the  face  of  the  card, 
but  as  these  Dividend  Cards  can  be  used  for  many  other  purposes, 
it  may  be  desirable  to  retain  the  written  description.  The  divi- 
dend written  in  the  illustration  is  a  dividend  addition  of  $8.70, 
being  that  for  the  current  year,  and  the  $58.90  is  the  total  of 
dividend  additions  up  to  date.  These  figures  should  be  written 
in  red  ink  to  distinguish  them  from  the  cash  dividends  which  are 
written  in  black  ink. 

The  first  punching  on  the  left-hand  side  of  Amount  of  Insurance 
is  for  the  purpose  of  adding  the  number  of  policies.  There  is  no 
ruling  devoted  to  this  column,  as  it  is  either  "  1  "  or  "  0  "  as  ex- 
plained under  "  New  Business  Card,"  and  the  location  is  all  that 
counts.  Leaving  out  the  ruling  gives  a  little  more  space  for  our 
dividends  to  be  written  and  the  punching  does  not  particularly 
interfere. 

For  dividends  left  with  the  company  at  interest  a  card  exactly 
similar  to  this  one  can  be  used,  except  that  the  ruling  under  1911, 
1912,  etc.,  for  writing  in  dividends  might  consist  of  three  lines  to 
include  the  item  for  interest  on  the  previous  dividend. 

This  Dual  Card  also  makes  a  very  suitable  Actuarial  Card, 
especially  where  cancellations  are  put  through  in  three  or  six  month 
periods  in  fairly  large  groups.  However,  if  put  through  oftener 
with  groups  too  small  to  pay  for  using  the  machines,  the  written 
portion  is  still  available  for  handling  by  ordinary  methods.  There 
is  all  the  data  on  the  card  necessary  for  sorting  according  to  mode 
of  exit,  year  of  issue,  plan  and  age.     The  cards  can  be  listed  and 
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valued  and  tlie  additional  items  of  "  Eeserve  Eeleased,"  "Cash 
Paid/'  etc.,  necessary  for  Gain  and  Loss  Exhibit  in  Annual  State- 
ment can  be  taken  off  on  the  ordinary  adding  machine.  Another 
grouping  can  be  made  according  to  life,  endowment  and  others, 
and  then  by  State  of  residence  of  the  insured,  so  that  we  can  have 
all  information  necessary  for  Policy  Exhibit.  If  only  a  bookkeep- 
ing record  is  kept  of  distribution  of  a  company's  business  according 
to  States  of  residence,  this  record  can  be  checked  at  any  time  by 
sorting  and  adding  these  cards.  At  the  end  of  the  year  the  total 
issue  and  total  cancellations  can  be  sorted  in  any  way  desired  either 
for  checking  or  for  summary  purposes. 

Dividend  Additiox   Card. 

The  Dividend  Addition  Card  (p.  287)  may  be  used  for  either 
dividend  additions  or  dividends  left  with  the  company  at  interest 
The  first  fifteen  columns  are  punched  similarly  to  the  cards  previ- 
ouly  described  with  the  exception  that  a  dividend  column  is  added 
for  the  purpose  of  showing  whether  the  dividends  are  life,  endow- 
ment, pure  endowment,  or  left  with  the  company  at  interest,  etc. 
Only  one  field  is  used  for  Year  of  Birth  or  Maturity,  but  this  is 
all  that  will  probably  te  required  as  in  life  policies  the  year  of 
birth  will  be  required  for  grouping;  whereas  the  year  of  maturity 
is  all  that  is  necessary  for  endowments.  In  the  fields  headed 
1910,  1911,  etc.,  will  be  punched  the  accumulated  dividend  addi- 
tions at  the  end  of  each  particular  year,  so  that  this  card  can  be 
used  for  a  record  of  dividend  additions  for  five  years.  The  issue 
of  the  dividends  for,  say,  the  year  1911  may  be  obtained  by  finding 
the  difference  between  the  dividend  additions  for  the  3^ears  1910 
and  1911.  The  cancellations  of  course  slwuld  be  handled  by  the 
particular  method  adopted  by  each  office  but,  however,  by  using 
the  canceled  Hollerith  cards. 

Above  the  figures  "  1910,"  "  1911,"  etc.,are  two  lines,one  marked 
"  Res."  where  the  amount  of  reserve  on  surrendered  dividend  addi- 
tions may  be  written,  and  one  marked  "  Cash  "  for  the  correspond- 
ing cash  paid.  These  two  lines  are  to  be  filled  in  only  on  those 
dividend  additions  wliich  are  surrendered,  and  have  nothing  to  do 
witli  the  regular  valuation  of  dividend  additions  before  they  are 
surrendered.     The  ol)ject  in  using  this  card  is  to  make  a  rapid 
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sorting  and  adding  of  the  additions  according  to  year  of  birth  or 
maturity,  as  the  case  may  be,  and  the  valuation  is  to  be  done  by 
the  regular  method  of  group  valuation  after  the  cards  are  sorted 
and  the  amount  of  dividend  additions  added  on  the  Hollerith 
machines.  These  dividend  additions  should  be  punched  on  the 
card  from  the  regular  dividend  records  of  the  company,  and  these 
cards  may  be  sorted  in  the  order  of  such  records;  or,  if  the  Divi- 
dend Card  described  in  this  paper  is  used,  the  additions  may 
be  pimched  from  such  cards. 

In  case  of  dividends  left  with  the  company  at  interest,  if  the 
totals  of,  say,  the  years  1910  and  1911  are  $100,000  and  $120,000, 
respectively,  and  interest  is  accumulated  at  4%,  the  difference 
between  $100,000  multiplied  by  1.04,  which  is  $104,000,  and 
$120,000,  namel}^  $16,000,  ^nll  give  the  issue,  to  which  of  course 
must  be  added  the  issue  that  have  been  canceled  or  surrendered 
during  the  year. 

The  use  of  the  Dividend  Addition  Cards  avoids  the  tedious  add- 
ing and  calling  back  necessary  if  the  work  is  done  on  the  or- 
dinary adding  machine.  After  these  cards  are  punched  and  the 
cancellations  withdraA\Ti,  the  dividend  additions  are  practically  in 
order  for  valuation  purposes  at  all  times,  because  the  adding  on 
the  tabulating  machine  is  done  automatically  and  so  rapidly  that 
it  involves  practically  no  labor  and  consumes  a  minimum  of  time. 

Seriatim   Valuation   Card. 

In  certain  classes  of  policies,  for  instance,  paid-up  endowments 
or  policies  running  under  extended  insurance,  the  number  in 
each  group  may  be  so  small  that  it  would  seem  desirable  to  have 
a  seriatim  valuation,  as  little  advantage  is  6btained  from  a  group 
valuation  when  the  groups  are  very  small.  For  such  purposes  the 
card  on  p.  289  is  suggested.  The  first  fourteen  columns  of  the 
card  are  devoted  to  description,  which,  however,  might  be  consider- 
ably modified  to  contain  different  information  as  required,  or  the 
dual  card  might  be  substituted  to  advantage.  Following  is  the 
"Amoimt  of  Insurance  "  field  of  seven  columns  and  the  four  fields 
headed  "  1910,"  "  1911,"  etc.,  which  are  to  be  used  for  punching 
the  reserve  in  the  respective  years.  On  the  cancelled  cards  the 
amount  of  cash  paid  for  surrendered  policies  may  be  written  oppo- 
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Deferred  Premium  Card. 
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site  the  word  "  Cash  "  in  the  line  over  the  years.  Although  not  ad- 
vocating, except  in  special  cases,  the  use  of  this  card  in  lieu  of  a 
group  valuation,  it  seems  to  me  worthy  of  consideration  in  policies 
of,  say,  over  twenty-five  years  duration  in  an  old  established  com- 
pany. Such  policies  often  consist  of  insignificant  groups  and  are 
rarely  canceled  except  by  death.  After  the  cards  are  punched  and 
added  the  valuation  of  such  policies  is  practically  out  of  the  way 
for  four  years,  as  the  few  cancellations  can  be  made  by  the  proper 
deductions  or,  if  desired,  the  totals  can  also  be  quickly  obtained 
and  verified  by  adding  the  live  cards.  The  usual  objection  to  a 
seriatim  valuation,  cumbersome  adding  to  be  done  at  a  busy  season, 
is  practically  eliminated  on  account  of  the  rapidity  and  accuracy 
of  the  tabulating  machine. 

Deferred  Premium   Card. 

One  of  the  simplest  cards  which  can  be  introduced  is  the  De- 
ferred Premium  Card  illustrated  on  p.  290.  This  is  a  Dual  Card, 
the  left-hand  side  of  which  may  be  written  or  not  as  desired. 
The  punchings  will  provide  a  method  of  obtaining  the  totals  of 
the  gross  and  net  deferred  premiums  and  the  cards  may  be  sorted 
by  agencies  or  policy  numbers,  or  both.  This  card  also  provides 
for  the  dividends  to  be  written  in  each  year  when  they  are  de- 
pendent upon  the  jDayment  of  the  deferred  premiums.  It  will  be 
necessary  to  add  the  dividends  on  an  ordinary  adding  machine 
like  the  Burroughs  but,  as  a  rule,  only  one-third  of  the  cards  will 
have  dividends,  so  that  this  is  rather  a  small  matter.  The  punch- 
ing of  these  cards  can  be  done  when  the  business  is  written,  so 
that  those  on  which  there  are  no  changes  are  done  once  for  all. 
Although  this  Deferred  Premium  Card  may  not  seem  of  sufficient 
importance  to  warrant  installing  the  Hollerith  machines  for  its 
use  alone,  yet  I  believe  it  will  be  found  a  very  useful  card  where 
the  tabulating  machine  is  installed,  as  it  is  particularly  well 
adapted  for  this  kind  of  work,  affording  a  very  rapid  means  of 
ascertaining  as  soon  as  the  books  are  closed  the  amount  of  the 
gross  and  net  deferred  premiums. 
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Policy  Loan  Card. 
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Policy  Loan  Card. 

It  is  intended  to  use  tlie  Loan  Card  illustrated  on  p.  292  for  two 
purposes :  first,  in  place  of  any  ordinar}^  loan  card  being  used  at 
the  present  time;  and  secondly,  for  the  main  object  of  the  Hol- 
lerith cards;  that  is,  for  sorting  and  adding. 

The  information  on  the  left-hand  side  of  the  card  is  that  now 
shown  on  an  ordinary  loan  card,  and  the  punched  part  is  to  be 
used  in  connection  witli  that  in  adding  the  amount  of  the  loans, 
unearned  or  accrued  interest,  and  reserve,  ^liere  companies  have 
both  accrued  and  unearned  interest,  it  will  be  necessary  to  have  a 
column  punched  so  that  those  can  be  separated.  In  the  card  shown 
on  p.  292,  the  first  column  is  used  to  show  whether  the  interest  is 
accrued  or  unearned.  The  punching  above  illustrates  the  unearned 
interest.  The  next  column  is  used  to  count  the  number  of  loans. 
Following  is  the  "  Amount  of  Loan "  field,  which  in  this  case 
represents  a  loan  of  only  seven  figures.  If,  therefore,  a  loan  of 
$100,000  were  made,  it  would  be  necessary  to  put  through  two 
cards,  as  previously  explained  in  last  paragraph  on  page  279. 
The  next  field  contains  the  amount  of  unearned  or  accrued  in- 
terest, as  the  case  may  be.  Of  course  before  this  field  is  added 
the  cards  should  be  sorted  into  respective  lots  according  to  the 
first  column  of  the  card.  The  field  following  is  for  the  "  Eeserve," 
and  in  this  field  is  given  the  reserve  at  the  date  of  the  loan.  The 
next  fields  are  "  State,"  "Agency,"  "  Character  of  Loan  "  (which 
is  to  show  whether  it  is  a  new  loan,  increase,  or  a  revival,  etc.), 
and  the  "  Loan  ISTumber,"  which  in  this  case  is  not  supposed  to  be 
the  same  as  the  policy  number.  In  case  a  policy  number  is  used 
for  a  loan  number,  this  field  could  be  increased  by  one  or  two  col- 
umns and  headed  "  Policy  Number."  Following  is  the  field  used 
for  date  of  repa}rment.  The  month  alone  is  given,  as  these  can- 
cellations will  be  made  in  the  current  year  only.  The  last  column 
shows  the  manner  of  repayment,  whether  by  cash  paid,  increase  of 
loan,  maturity,  or  surrender,  etc. 

In  addition  to  the  information  given  on  the  punched  part  of  the 
card,  will  be  found  typewritten  on  the  left-hand  side  the  date  of 
the  policy  and  the  policy  number,  but  it  is  not  considered  neces- 
sary to  have  such  information  punched.  If,  however,  a  Statistical 
Card  were  used,  there  would  be  ample  room  to  punch  such  data 
also. 
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At  the  end  of  tlie  month  the  totals  of  the  issue  and  of  the 
cancellations  of  loans  can  be  obtained  by  adding  the  respective 
cards  on  the  tabulating  machine,  and  such  totals  ma}'  be  verified 
with  the  cashier's  books.  Or,  if  desired,  the  entire  lot  of  live  cards 
can  be  added,  and  in  a  very  short  time  the  amount  of  the  loans 
in  force  could  be  obtained.  If  desired  to  have  the  cards  sorted 
into  States  and  agencies,  this  could  be  done  very  rapidly.  This 
is  a  result  which  cannot  easily  be  obtained  with  ordinary  written 
loan  cards  as  it  would  take  up  too  nmch  time  and  would  hold  up 
the  card  system ;  but  by  using  the  Hollerith  cards  it  takes  compara- 
tively little  time.  Of  course  if  duplicate  cards  for  checking  are 
used,  as  suggested,  the  original  buff  cards  could  be  kept  in  one 
order  and  the  duplicates  could  be  handled  at  leisure  in  any  maimer 
desired  without  interfering  with  the  regular  routine. 

Duplicate    Cards. 

Accurate  punching  of  the  cards  is  essential  for  the  success  of  the 
system.  The  ordinary  card  furnished  is  buff  in  color,  but  dupli- 
cate cards  in  contrasting  colors  can  be  used.  After  the  dupli- 
cate cards  are  punched  (preferably  by  different  individuals  than 
those  who  punched  the  originals)  they  can  be  placed  over  the 
originals  and  any  error  can  instantly  be  detected  by  the  different 
color  showing  when  the  holes  do  not  coincide.  In  spite  of  the  cost  of 
purchasing  and  punching  duplicate  cards,  this  method  of  checking 
is  considered  more  economical  than  comparing  the  cards  with  the 
original  data,  even  if  the  duplicates  are  thrown  away  as  soon  as 
the  checking  is  done,  because  it  is  much  more  rapid  and  is  cer- 
tainly more  accurate  than  the  tedious  operation  of  "  calling  back." 
It  will  be  found,  however,  that  in  most  instances  the  duplicate 
cards  can  be  arranged  in  some  other  useful  manner  and  the  labor 
of  keeping  both  sets  of  cards  in  order  is  offset  by  the  fact  that 
the  cancellations  can  be  made  also  in  duplicate  and  verified.  Fur- 
thermore, having  duplicates  will  obviate  to  a  great  extent  the 
usual  objection  to  a  card  system,  which  is  that  cards  are  likely  to 
be  lost,  as  the  missing  cards  can  be  located  by  comparing  the  two 
sets,  it  being  hardly  probable  that  the  same  card  would  be  missing 
from  both. 
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Part  of  the  checking  of  these  cards  can  also  be  done  by  adding 
on  the  tabulating  machine  sncli  fields  as  are  to  be  added  and  com- 
paring the  totals  of  the  original  and  duplicate  cards;  also  in  many 
instances  by  checking  the  totals  found  with  other  records. 

It  may  occur  to  some  that  as  a  good  deal  of  this  data  is  common 
to  all  the  cards,  one  card  could  be  planned  that  would  cover 
everything,  but  of  course  the  different  uses  to  which  these  cards 
are  put  must  be  taken  into  consideration  and  also  the  manner  of 
using  them.  As  far  as  the  Policy  Loan,  the  Dividend  Addi- 
tion and  the  Seriatim  Valuation  Cards  are  concerned,  they  are 
used  for  such  distinct  purposes  that  little  would  be  gained  by 
combining  them. 

The  Deferred  Premium  Card  might  be  added  m  some  cases  to 
other  cards,  but  it  would  mean  sorting  those  cards  having  deferred 
premiums  from  the  others  in  order  to  add  them,  and  it  seems 
more  desirable  to  have  separate  cards  for  this  purpose  and  have 
them  always  ready  for  adding.  The  cards,  therefore,  that  it 
might  perhaps  be  advisable  to  combine  would  be  those  for  Mor- 
tality and  New  Business,  or  the  Dividend  Card  described.  It  all 
depends,  however,  in  what  manner  these  cards  are  used.  The 
Dividend  Card  is  intended  to  be  used  as  an  Actuarial  Card  as 
described  in  the  last  paragraph  in  the  description  of  such  card, 
and  should  be  written  and  punched  for  all  the  business  in  force; 
whereas  the  Xew  Business  Card,  as  described  herein,  is  intended 
to  be  used  only  for  current  business  and  need  not  necessarily  be 
kept  up  to  date  by  making  cancellations,  unless  such  cards  are  re- 
quired for  some  other  purposes.  A  Mortality  Card  is  a  permanent 
card  and  it  may  be  possible  to  combine  a  Mortality  and  a  New 
Business  Card,  if  there  is  not  too  much  data  required  on  each. 

In  conclusion  I  would  state  that  the  above  are  given  as  speci- 
mens of  particular  cards  which  it  is  hoped  may  furnish  suggestions 
to  those  contemplating  the  installation  of  machines.  Therefore, 
although  these  forms  may  with  certain  modifications  suit  the  needs 
of  some  oSices,  yet  each  office  will  undoubtedly  have  special  require- 
ments to  which  the  cards  should  conform. 
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Reinstatement  of  Policy  on  Impaiked   Risk 
Holding  Extended  Term  Insurance. 


HENBY   MOIR. 


I  have  been  greatly  interested  in  the  general  question  raised  by 
Mr.  Hunter  in  the  letter  which  appears  on  p.  731  of  Vol.  x. 
Briefly  the  question  is  to  consider  in  what  circumstances  a  company 
can  without  loss  reinstate  in  its  original  form  a  policy  being  carried 
under  extended  insurance  in  those  cases  where  medical  examination 
or  other  evidence  proves  that  the  life  insured  is  an  impaired  risk. 
Mr.  Hunter  suggested  four  cases,  namely  : 

(a)  Where  the  insured  is  in  a  very  poor  state  of  health  and  the 

period  of  extension  is  short. 

(b)  Where  the  insured  is  in  a  very  poor  state  of  health  and 

there  are  a  number  of  years  of  term  extension. 

(c)  Where  the  insured  is  only  a  slightly  impaired  risk  and  the 

period  of  extension  is  for  a  few  months. 

(d)  Where  the  insured  is  only  a  slightly  impaired  risk  and  the 

period  of  extension  covers  a  number  of  years. 

but  these  were  only  referred  to  by  way  of  examples,  and  it  is  evident 
that  the  number  of  typical  cases  may  be  greatly  extended. 

If  a  policy  on  an  impaired  risk  were  reinstated  in  exactly  the  form 
previously  held,  the  policy  holder  would  be  enabled  to  carry  the  insur- 
ance for  a  year  or  two  and  then  take  extended  insurance  for  a  longer 
term.  This  means  that  under  the  guise  of  reinstatement  the  insured 
could  get  a  longer  term  of  protection  at  the  cheapest  rates.  On  the 
theory  that  the  company  must  be  protected  this  leads  to  the  conclusion 
that  all  applications  for  reinstatement  by  impaired  risks  with  only  a 
short  term  to  run  should  be  at  least  modified  by  excluding  the 
extension  feature  from  the  reinstated  policy. 

Although  a  mathematical  solution  can  easily  be  reached  and  is 
hereinafter  developed,  such  solution  does  not  give  proper  effect  to  the 
most  important  function  controlling  the  question,  namely — the  cause 
oj  the  impairment.     We  cannot  get  a  scientific  statistical  basis  for  each 
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of  the  many  causes  of  impairment,  nor  are  these  inipairinent.s  classified 
and  arranged  so  that  they  can  be  expressed  in  terms  of  our  standard 
tables. 

We  have  to  deal  with  three  variables,  namely  (1)  Impairment, 
(2)  Time  of  Extension,  and  (3)  Growth  of  Reserve.  These  are  all 
continuously  changing  ;  and  it  is  well  to  recall  that  the  net  risk  on  the 
extended  insurance  (sum  insured  minus  reserve)  is  an  increasino' 
quantity,  while  on  the  reinstated  policy  it  is  a  decreasing  quantity. 
The  changes  in  the  second  and  third  can  be  expressed  mathemat- 
ically ;  but  the  first  variable  impairment  cannot  be  expressed  as  a 
mathematical  function  because  sometimes  it  decreases,  sometimes 
increases,  sometimes  remains  constant,  and  sometimes  varies  other- 
wise from  year  to  year.  The  extent  of  impairment  might  perhaps  be 
expressed  ;  but  its  progress  is,  with  our  present  limited  knowledge, 
an  unknown  variable.  This  condition  will  be  better  understood  by 
calling  to  mind  the  effect  of  impairments  of  different  kinds  : 

(1)  The  cause  of  impairment   may  involve  an  immediate  risk 

which  is  not  likely  to  become  greater  or  less  with  advanc- 
ing years. 

(2)  In  case  the  insured  may  have  adopted  a  hazardous  occupa- 

tion the  immediate  risk  may  be  constant,  but  there  may 
be  a  likelihood  of  retirement  from  the  occupation  ;  and 
the  question  of  reinstatement  would  depend  chiefly  upon 
the  period  of  extension. 

(3)  The  insured  may  have  very  recently  undergone  an  operation 

like  that  for  appendicitis — there  may  still  be  considerable 
risk,  yet  if  he  survives  a  year  he  is  likely  to  be  in  as  good 
health  as  any  average  applicant.  In  such  circumstances, 
even  if  the  extension  period  were  brief,  the  reinstatement 
would  be  permitted. 

(4)  In  other  cases  the  impairment  is  likely  to  be  of  an  increasing 

nature  with  advancing  years,  such  as  an  attack  of  gout,  a 
slight  heart  murmur,  or  a  tendency  to  obesity;  in  such 
cases  I  should  suppose  that  even  if  the  period  of  unexpired 
extension  covered  several  years  a  reinstatement  of  the 
policy  would  be  avoided. 

(5)  Then  again   we  may  have  a  hump  in  the  mortality  curve, 

the  most  familiar  instance  of  which  occurs  in  female 
mortality   between   the   ages  of  40  and   50.     After  the 
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period  of  impairraent  is  passed,  the  life  is  actually  better 
than  the  average  life  of  the  attained  age. 

la  making  such  reinstatements  in  practice  there  are  several  con- 
siderations which  influence  the  decision  and  these  considerations 
receive  different  treatment  in  different  companies  ;  the  rate  of  interest 
at  which  the  premiums  in  arrear  may  be  accumulated  becomes  of 
much  importance  if  the  accumulation  takes  place  over  a  period  of 
years  ;  the  loadings  in  the  unpaid  premiums  accumulated  in  this 
way  represent  another  vital  factor  ;  the  commissions  payable  on  the 
change,  or  the  fact  that  there  are  no  commissions  payable,  should 
also  have  much  weight  ;  while  dividends  may  have  to  be  allowed, 
indeed  in  some  instances  accumulated  dividends  may  have  to  be 
credited  under  deferred  dividend  policies — anyhow  some  dividend 
adjustment  has  usually  to  be  made. 

Another  element  of  practical  importance  is  the  future  contribution 
to  expenses  made  by  each  policyholder  who  pays  premiums — he  shares 
the  burden  of  all,  while  under  extended  insurance  this  contribution 
is  received  only  indirectly.  Extended  insurance  is  generally,  though 
not  always,  non-participating.  Extended  insurance  causes  no  expense 
worth  speaking  of  and  it  does  yield  some  contribution  to  surplus, 
partly  from  excess  interest  earnings,  and  possibly  also  from  mortality 
below  the  tabular  rate  (see  Vol.  x,  p.  609).  These  considerations 
tend  to  neutralize  each  other  ;  but  in  the  minds  of  most  of  us  the 
contributions  made  by  an  active  policy  holder  are  preferred  to  the 
doubtful  surplus  from  extended  insurance. 

Mathematically  the  problem  resolves  itself  into  an  analysis  of  the 
conditions  before  and  after  the  change  by  using  a  combination  of  two 
mortality  tables— the  first  to  represent  the  normal  life  and  the  second 
to  represent  the  impaired  life.  This  second  table  should  be  capable 
of  all  sorts  of  modifications  to  harmonize  with  the  nature  and  progress 
of  the  impairment.  * 

If  we  denote  functions  involving  impaired  mortality  by  prefixing 
the  letter  u,  as  was  done  by  Dr.  Sprague,  we  shall  have — 

(uJ.)^  =  Single  premium  on  unhealthy  life — age  .r. 

(tf2>)^  =^ Commutation  symbol  on  unhealthy  life— age  a-,  etc.,  etc. 

If  we  further  consider  that  the  policy  was  taken  at  age  x, 
that  it  lapsed  and  extended  insurance  was  taken  at  age  x  +  n, 
that  the  period  of  extended  insurance  was  .      .     .      .    in  -\-t  and 
that  application  for  reinstatement  was  made  at  age    .     x  -\-  n  -{-  m. 
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For  convenience  in  expressing  formulas  let    x  -\-  71  -\-m=ry, 
then  we  have  : 

Company's  liability  on  unexpired  )  .    .x,      _  {uM)y —  (uM)y  +  t 
term  ins.  on  unhealthy  life        /  ^"    )v-'^—  (.nD)y 

Company's  liability  on  reinstated  "I  /   T/^^ 

policy  on  unhealthy  life  j  "  +  "'^"  ^Jt.  =  («-1),  —  ^Ji/a)^ 

Note. — This  symbol  has  been  marked  with  a  dash  because 
it  is  not  the  usual  value  for  a  policy  on  an  in)paired  life. 
In  this  particular  case  the  net  premium  ir  remains  the 
premium  for  a  healthy  life,  this  being  the  condition  on 
on  which  reinstatement  takes  place  in  practice. 

Premiums  to  be  received  on  rein-  1  ^ 

v.  2^' 

statement  with  interest  j 

Expense  of  reinstatement   to  be  1 
deducted  / 

The  amounts  available^  with  which  to  settle  the  obligations  on  the 
reinstated  policy  are 

(w^)'n  +  2P'  -  e 

and  if  this  equals  or  exceeds  the  value  of  the  reinstated  policy 
n+j7i(«F)'a- the  company  can  from  a  mathematical  standpoint  afford 
to  authorize  the  reinstatement  and  will  sustain  no  loss  by  such  action. 
I  have  made  illustrative  calculations  by  these  formulas  on  three 
assumptions  : — 

I — That  impaired  mortality  is  increasing  and  equal  to  double  the 
American  q^. 

Note. — By  this  method,   as  one  might  expect,  it  is  seldom 
profitable  to  the  company  on  the  theoretical  basis  adopted 

'It  has  been  suggested  that  the  "amount  available"  from  the  existuig  term 
extension  cannot  exceed  the  reserve ;  but  this  theory  only  holds  from  the  narrow 
view  point  of  reserve  being  a  fixed  mathematical  quantity.  In  the  absence  of 
more  exact  knowledge  the  reserve  is  the  mathematical  quantity  which  in  the  case 
of  a  whole  life  policy  we  represent  by^F^.;  but  with  more  exact  information 
the  true  reserves  become  greater  or  less  according  to  the  impairment  of  one  life, 
or  the  vitality  of  another.  »So  long  as  we  do  not  know  that  a  man  is  dead  we 
carry  the  average  reserve  „F^;  but  immediately  we  learn  of  the  death  we  treat 
the  sum  insured  as  the  liability.  In  like  manner  when  we  know  for  certain  that 
a  life  is  impaired,  the  true  reserve  changes  to  that  indicated  above. 

6 
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to  reinstate  the  policy,  except  in  the  case  of  the  older  ages, 
and  for  the  longer  periods  of  extension. 
n — That  the  impaired  mortality  is  constant  and  equal  to  American 
(9, +  .01). 

Note, — This  represents  a  slight  impairment  at  the  older  ages 

^Yhere  such  cases  so  often  arise  ;  and  I  should  have  liked  to 

try  (^q  _|_  .02) ;  but  the  tables  were  not  available  and  I  had 

not  time  to  compute  them. 

Ill — That  the  impaired   mortality  is  constant  but  temporary  ;  equal 

to  American  (9^  +  .01)  for  the  period  of  extension  only. 

Note.  — Of  course  it  was  a  foregone  conclusion  that  the  results 
by  this  method  would  show  that  the  company  would  re- 
instate the  policy  every  time. 

I  give  in  full  the  calculations  made  in  one  particular  case  to  illus- 
trate the  trend  of  the  results  ;  and  other  actuaries  can  modify  the  cal- 
culations to  suit  the  variations  in  practice  with  which  they  may  be 
familiar  ; — 

Illustration. 

Ordinary  Life  Policy  taken  at  25  ;  kept  for  20  years  ;  then  changed  to  Extended  Insurance 
of  19i  years.  On  application  for  reinstatement  the  life  insured  is  found  to  be  impaired  and 
subject  to  American  Experience  (9^  +  .01)  mortality. 

Interest  3%  throughout. 


Year  after 

Extended  Ins 

Granted 

Cm) 

Value  of 

Term  Pol. 

on  Impaired 

Life 

Value  of 

Sum  Insured 

on  Impaired 

Life 

Value  of 
Future  Net 
Premiums 

Liability  on 

Policy  on 
Impaired  Life 

Difference 
in  Reserves 

(4)-(l) 

Net  Premiums 

in  Arrear 

Accumulated 

at3j4 

Profit  +, 
or  Loss  — , 
on  Rein- 
statement 

("^>y:Tl 

(.uA)y 

lG.ll(«a)y 

20  +  »n("'')'25 

27r 

(6) -(5) 

1 

(1) 
324.72 

(2) 
566.45 

(3) 
239.80 

(4) 
326.65 

(5) 
1.93 

(6) 
16.59 

+ 

[7) 
14.66 

2 

319.83 

574.27 

235.47 

338.80 

18.97 

33.68 

_i_ 

14.71 

3 

314.37 

582.30 

231.03 

351.27 

36.90 

51.29 

4- 

14.39 

4 

308.19 

590.58 

226.46 

364.12 

55.93 

69.42 

+ 

13.49 

5 

301.30 

599.02 

221.78 

377.24. 

75.94 

88.10 

+ 

12.16 

6 

293.57 

607.64 

217.02 

390.62 

97.05 

107.33 

+ 

10.28 

7 

284.78 

616.47 

212.14 

404.33 

119.55 

127.14 

+ 

7.59 

8 

275.00 

625.44 

207.17 

418.27 

143.27 

147.55 

+ 

4.28 

9 

263.69 

634.59 

202.11 

432.48 

168.79 

168.57 

— 

.22 

10 

251.04 

643.88 

196.98 

446.90 

195.86 

190.22 

— 

5.64 

11 

236.92 

653.28 

191.78 

461.50 

224.58 

212.52 

— 

12.06 

12 

220.77 

662.81 

186.51 

476.30 

255.53 

235.49 

— 

20.04 

13 

202.31 

672.42 

181.19 

491.23 

288.92 

259.15 

— 

29.77 

14 

181.58 

682.11 

175.82 

506.29 

324.71 

283.52 

— 

41.19 

15 

157.57 

691.90 

170.42 

521.48 

363.91 

308.62 

— 

55.29 

16 

130.52 

701.69 

164.99 

536.70 

406.18 

334.47 

— 

71.71 

17 

99.38 

711.53 

159.65 

551.98 

452.60 

361.10 

— 

91.50 

18 

63.69 

721.38 

154.11 

567.27 

503.58 

388.52 

— 

115.06 

19 

22.65 

731.23 

148.67 

582.56 

559.91 

416.77 

143.14 
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It  will  be  observed  that  even  when  net  premiums  are  charged  and 
the  accumulations  are  made  at  3%  interest,  it  would  be  to  the  advan- 
tage of  the  company  to  reinstate  the  original  policy  at  any  time  for 
nearly  9  years  after  lapse.  If  net  premiums  were  accumulated  at  5% 
interest  instead  of  3%,  it  would  be  profitable  to  make  the  reinstate- 
ment for  more  than  15  years  ;  and  if  instead  of  net  premiums  we  were 
to  use  an  office  premium  exceeding  the  net  by  10%,  thus  representing 
a  good  non-participating  rate,  the  reinstatement  would  be  profitable 
to  the  company  during  the  entire  duration  of  the  extended  insurance  ; 
all  this  without  taking  into  consideration  any  advantage  accruing  to 
the  company  from  having  the  policy  contribute  for  the  future  to 
managerial  expenses. 

Other  Illustrations. 

The  other  calculations  are  made  in  all  cases  for  a  whole  life  policy 
taken  at  the  age  of  20,  35,  or  50,  carried  for  10  years  in  the  original 
form,  then  exchanged  for  extended  term  insurance  for  such  periods 
as  the  reserve  values  would  purchase.  The  results  of  these  calcula- 
tions are  : — 

I — Impairbd  Life  Subject  to  Double  American  Moktality. 


Age 

20  at  Issue 

Age  35  at  Issue 

Age  50  at  Issue 

ear  after 

Profit  or  Loss  on 

Year 

Profit  or  Loss 

Year 

Profit  or  Loss 

lapse 

Keinstatement 

1 

—   82.68 

1 

—   51.06 

1 

+  110.65 

2 

—   87.14 

2 

—   54.93 

o 

+  116.32 

3 

—   92.13 

3 

—  59.59 

3 

+  120.07 

4 

—  97.69 

4 

—   65.31 

4 

+  121.24 

5 

—  103.85 

5 

—   72.17 

5 

+  119.00 

6 

—  109.68 

6 

—   80.47 

6 

+  112.14 

7 

—  118.20 

7 

—   90.31 

7 

+    99.06 

8 

—  126.53 

8 

—  102.11 

8 

+    77.72 

9 

—  135.73 

9 

—  116.18 

9 

+   45.20 

10 

—  145.84 

10 

—  132.94 

10 

—     2.69 

11 

—  157.00 

11 

—  162.96 

11 

—  69.80 

12 

—  176.82 

12 

—  131.00 

13 

—  205.33 

302  REINSTATEMENT   OF    POLICY   ON   IMrAIRED   RISK, 

II— Impaired  Life  Subject  to  American  (7^ +  .01)  Mortality. 


Age 

20  at  Issue 

Age 

35  at  Issue 

Age  50  at  Issue 

Year  after 

Profit  or  Loss  on 

Year 

Profit  or  Loss 

Year 

Profit  or  Lo 

lapse 

Reinstatement 

1 

—   47.54 

1 

—  10.28 

1 

+    66.88 

2 

—  50.43 

2 

—  11.75 

2 

+  103.37 

3 

—   53.78 

3 

—  13.85 

3 

+  106.07 

4 

—    57.68 

4 

—  16.75 

4 

+  107.07 

5 

—    62.03 

5 

—  20.37 

5 

+  105.93 

6 

—   66.97 

6 

—  24.85 

6 

+ 102.07 

7 

—    72.53 

7 

—  30.41 

7 

+    94.81 

8 

—    78.79 

8 

—  37.16 

8 

+    83.26 

9 

—    85.73 

9 

—  45.45 

9 

+    66.26 

10 

—   93.45 

10 

—  55.20 

10 

+   42.43 

11 

—  102.06 

11 

—  66.63 

11 

+     9.89 

12 
13 

—  80.12 

—  96.24 

12 

—   35.00 

III — Impaired  Life  Subject  to  American  {q^-{-.01)  Mortality 
During  Period  of  Extension  Only. 

Age  35  at  Issue 

Year  Profit  or  Loss 

1  + 15.44 

6  + 18.04 

10  + 15.47 

The  foregoing  illustrations  are  based  solely  upon  whole  life 
policies  ;  it  need  scarcely  be  pointed  out  that  the  results  on  limited 
payment  and  endowment  policies  would  be  entirely  different,  also 
that  the  period  during  which  the  policy  has  been  in  force  before  the 
extended  insurance  is  granted  would  in  like  manner  have  an  important 
bearing  upon  the  figures.  But  all  such  modifications  can  be  easily 
worked  out  by  others  ;  and  in  the  case  of  a  large  company  it  might 
be  desirable  to  make  tables  of  illustrative  calculations  which  could  be 
used  to  aid  the  judgment  of  the  experts  who  pass  upon  such  cases. 

In  all  these  cases  net  premiums  only  have  been  charged  and  arrears 
have  been  accumulated  at  3%  compound  interest.  If  5%  interest  and 
premiums  loaded  10%  had  been  used,  the  results  would  have  been  very 
different. 

I  advance  the  mathematical  solution  with  a  good  deal  of  hesitation 
because  I  fear  that  such  calculations  may  deceive  the  unwary  to  an 
even   greater  extent  than  they  enlighten  the  intelligent.     There   is 
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nothing  more  deceptive  than  to  attempt  mathematical  solutions  starting 
from  unsound  premises  or  based  upon  unreliable  data  ;  and  for  the 
average  sized  company  it  seems  impossible  to  reduce  the  impaired  lives 
to  such  accurate  classification  as  is  necessary  for  the  use  of  the  system 
I  have  outlined. 

When  an  application  for  reinstatement  is  made  the  attitude  should 
undoubtedly  be  that  a  slight  impairment  (which  in  the  case  of  a  new 
applicant  might  involve  from  10  ^  to  30  ^  extra  mortality)  should  be 
ignored,  because  it  is  not  expected  that  reinstated  policies  will  equal 
the  favorable  mortality  rates  which  apply  to  new  policies  of  life 
insurance.  To  maintain  the  proper  average  there  may  be  a  number 
whose  vitality  is  somewhat  below  that  which  the  tabular  experience 
would  lead  us  to  expect.  A  medical  man  who  is  trained  to  select  only 
the  healthy  and  reject  the  impaired  sometimes  has  an  exaggerated 
idea  of  the  effect  of  an  impairment,  and  it  is  exceedingly  difficult  for 
the  average  official  to  judge  of  the  effect  of  150%  or  200%  mortality. 
We  may  continue  to  hope  that  some  day  our  statistics  may  be  so 
broadened  that  we  do  not  need  to  depend  on  our  fallible  judgment  for 
the  solution  of  such  problems,  but  may  attain  much  nearer  the 
scientific  ideal. 
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(Presented  by  Mr.  Percy  C.  H.  Papps.) 

The  Total  and  Permanent  Disability  Provision 
IN  Connection  with  Life  Insurance  Plans. 


FRANKLIN   B.    MEAD. 


I. 

General  Review  of  the  Subject. 

Probably  no  feature  provided  in  connection  with  the  life 
insurance  contract  is  so  little  explored  as  that  relating  to  Total 
and  Permanent  Disability.  The  first  regular  life  insurance  com- 
panies to  introduce  it  were  the  German  companies  that  have 
extended  their  activities  in  this  direction  slowly  and  cautiously. 
The  first  company  there  to  undertake  it  did  so  in  1876  but  in 
1900  only  seventeen  of  the  forty-five  had  broadened  their  field 
of  usefulness  in  this  direction.  Since  1900,  however,  the  increase 
in  its  adoption  has  been  much  more  rapid  imtil  today  most  of  the 
important  companies  in  the  Empire  have  embraced  the  feature. 
In  America  its  appearance  among  the  regular  companies  occurred 
much  more  recently,  not  so  remote  as  a  decade  and  a  half  ago. 
The  principal  companies  employing  it  in  one  form  or  another  are 
the  leading  companies  that  do  a  combined  casuality  and  life 
business  and,  in  addition  to  these,  numerous  young  companies,  as 
a  stimulus  to  their  productivity.  With  us  the  belief  is  rapidly 
extending  that  this  "  insurance  of  insurance  "  is  a  rational  and 
logical  addition  to  the  life  policy,  so  that  its  protection  may  be 
enlarged  to  provide  for  those  who  "are  dead  but  not  buried," 
especially  as  it  has  already  been  practically  demonstrated  that  it 
can  be  done  with  but  small  increase  in  cost,  provided  reasonable 
precautions  are  taken. 

In  Germany  total  and  permanent  disability  benefits  are  under- 
taken in  two  principal  forms :  first,  in  connection  with  the  regular 
life  policy;  second,  assuring  a  life  annuity  in  case  of  permanent 
disability. 
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The  first  form  is  issued  in  connection  with  limited  payment 
life,  endowment,  or  straight  term  policies.  With  most  companies 
it  simply  takes  the  form  of  cessation  of  premium  payments  in 
case  of  disability.  Others,  however,  provide  an  annuity  of  5  to 
10  per  cent,  of  the  sum  insured,  payable  until  the  total  payments 
equal  the  sum  insured.  Under  each  of  these  plans  the  insurance 
against  disability  ceases  at  age  65  when  the  premium  payments 
or  the  insurance  extends  beyond  that  age. 

The  second  form,  the  assurance  of  a  life  annuity  not  issued 
in  connection  with  a  life  insurance  contract,  provides  the  pay- 
ment of  the  annuity  from  the  beginning  of  permanent  disability 
until  death,  but  in  no  case  extending  beyond  the  age  of  65.  It 
may  be  paid  for  in  a  single  payment  or  any  chosen  number  of 
payments,  each  payment  creating  the  right,  after  three  years' 
standing,  to  an  annuity  calculated  according  to  the  age  at  the 
time  the  payment  is  made. 

In  Eussia  some  of  the  companies  offer  a  novel  form.  It  consists 
in  giving  the  insured  under  a  participating  policy  the  option  of 
relinquishing  the  right  to  participation  and  demanding,  in  lieu 
thereof,  insurance  against  invalidity  by  which  he  is  released  from 
all  future  payments  of  premium  and  further  immediately  receives 
50  to  75  per  cent,  of  the  sum  insured,  the  remainder  to  be  paid 
at  death  or  at  the  end  of  endowment  period,  if  any.  In  Eussia 
it  is  customary  to  provide  for  participation  by  adding  to  the 
gross  non-participating  premium  10  per  cent,  of  itself. 

Possibly  at  least  a  third  of  the  American  companies  have  a 
disability  provision  in  their  policies,  some  providing  merely  cessa- 
tion of  premium  payments,  others  the  payment  of  the  face  of  the 
policy  in  ten  or  twenty  instalments.  Until  recently  most  of  the 
companies  had  not  taken  the  wise  precaution  under  certain  con- 
tracts of  having  the  disability  feature  cease  after  the  attainment 
of  the  age  when  the  risk  of  old  age  invalidity  becomes  excessive, 
but  most  of  them  have  lately  changed  in  this  respect. 

As  we  approach  the  question  of  total  and  permanent  disability, 
two  obstacles  are  at  once  encountered:  the  difficulty  of  placing  a 
definite  interpretation  or  precise  definition  upon  the  term  "  per- 
manent disability,"  and  the  scarcity  of  reliable  data. 

"^Tien  we  construct  tables  of  mortality,  it  is  comparatively  easy 
to  effect  a  classification  and  compilation  of  the  data  collected  and 
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to  determine  the  number  who  have  died  tliat  are  to  be  compared 
with  a  corresponding  number  exposed  to  risk.  But  how  are  we 
to  determine  the  line  of  demarcation  separating  the  able-bodied 
and  the  partially  disabled  from  the  totally  and  permanently  dis- 
abled? This  dividing  line  is  operated  upon  by,  and  is  extremely 
sensitive  to,  numerous  influences.  Occupation,  environment,  the 
nature  of  the  benefit  granted,  the  phraseology  of  the  disability 
contract  and  its  interpretation,  are  all  potent  influences.  If  the 
data  hitherto  collected  show  considerable  fluctuation  it  is  because 
of  these  varying  conditions.  Under  these  circumstances  it  is 
difficult  to  make  a  comparison  and  a  proper  interpretation  of  the 
various  experiences.  So  far  as  definition  is  concerned  a  certain 
parallel  exists  in  life  insurance  itself.  The  companies  base  their 
calculations  upon  mortality  tables  derived  from  actual  experience 
of  insured  lives:  in  separating  applicants  into  the  insurable  and 
uninsurable  recourse  is  not  made  to  a  precise  definition  of  the 
term  "  insurable." 

Owing  to  the  tendency  to  deviation  above  referred  to,  it  is 
difficult  to  secure  sufficient  elements  of  observation  of  a  homoge- 
neous character  and  this  is  further  complicated  by  the  necessity 
of  a  long  period  of  observation. 

Nevertheless,  while  the  opinion  may  to  some  extent  be  Justified, 
that  data  are  wanting  applying  exactly  to  the  conditions  of 
American  companies  in  resj^ect  to  their  total  and  permanent  dis- 
ability provisions  under  their  life  contracts,  yet  important  deduc- 
tions may  be  made  from  the  material  at  their  disposal.  In  fact 
we  believe  we  are  in  a  position  to  approximate  the  cost  in  quite 
a  satisfactory  manner. 

In  this  way  it  may  be  shown  that  our  companies  may,  by 
surrounding  themselves  with  the  proper  precautions,  provide  these 
benefits  both  with  safety  and  advantage.  Eventually,  as  a  result 
of  actual  experience  thus  gained  from  institutions  scientifically 
managed,  we  shall  arrive  at  the  real  facts  and  the  true  cost. 

Insurance  against  permanent  disability  had  its  origin  in  the 
Mutual  Aid  Societies  among  the  miners  of  Germany  and  Austria 
during  the  eighteenth  century.  Eventually  numerous  permanent 
disal)ility  funds  were  established  in  those  countries  by  various 
industrial  enterprises,  chiefly  railway  corporations.  In  Germany 
the  State  passed  in  1883  a  law  of  compulsory  insurance  against 
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sickness  and  accident,  which  was  followed  in  1889  by  a  very 
comprehensive  law  obliging  every  workman  and  employe  not  re- 
ceiving a  salary  in  excess  of  2,000  marks  to  participate  in  an 
insurance  against  permanent  invalidity  and  old  age. 

The  earliest  investigations  of  permanent  disability  were  in  con- 
nection with  the  societies  above  mentioned.  Of  these  may  be  cited 
the  experience  of  the  Saxony  miners  for  the  years  1860-68  by 
Zeuner,  of  the  Prussian  miners  for  the  years  1870-78  by  Caron 
and  by  Morgenbesser,  and  finally  that  of  Kaan  on  the  Austrian 
miners  for  the  years  1882-90. 

Among  the  less  hazardous  occupations  we  have  the  experience 
upon  mechanics  and  metal  workers  published  by  Dr.  Zillmer  in 
1884  and  in  1887  that  by  Behm  for  employees  of  various  occu- 
pations. This  latter  table  by  Behm  has  gained  projuinence  from 
the  fact  that  it  is  employed  in  Germany  for  the  calculations  in 
connection  with  the  compulsory  insurance  against  invalidity  and 
old  age. 

However,  the  most  complete  statistics  are  those  based  upon  the 
experience  of  the  German  railway  employees  begun  by  Dr.  Wie- 
gand  in  1868-9,  continued  by  Behm,  after  Dr.  Wiegand's  death, 
until  1883  and  further  extended  by  Dr.  Zimmerman  of  Berlin 
in  1887.  The  tables  by  Dr.  Zimmerman  are  of  especial  value 
because  the  rate  of  disability  is  given  for  different  branches  of 
the  service,  trainmen,  other  than  trainmen,  ofSce  employees,  and 
also  for  all  branches  of  the  service  together.  The  table  by  Dr. 
Zimmerman  based  upon  the  experience  of  railway  office  employees 
was  used  by  E.  Hamza  in  his  elaborate  and  valuable  paper  on 
"  ISTote  sur  la  theorie  mathematique  de  I'assurance  centre  risque 
d'invalidite  d'origine  morbide,  senile  on  accidentelle,"  delivered 
before  the  Third  International  Congress  of  Actuaries  in  Paris  in 
1900.  Hamza  used  it  Ijecause  he  considered  it  was  based  upon 
the  experience  which  would  the  most  nearly  correspond  to  the 
experience  of  the  insurance  companies  resulting  from  their  medi- 
cal selection  and  their  rejection  for  insurance  of  those  applicants 
whose  occupation  or  habitat  exposes  life  and  health  to  increased 
dangers.  Besides  he  considered  it  a  minimum  table  which  should 
be  employed  by  the  companies  in  determining  their  premiums, 
but  he  does  not  seem  to  have  made  allowance  for  the  fact  that 
the  rate  of  disability  will  not  be  as  great  when  experienced  in  con- 
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nection  with  the  regular  life  insurance  contract,  especially  when 
only  cessation  of  premium  is  provided  for. 

In  Great  Britain  the  chief  benefit  provided  by  the  Friendly 
Societies  is  for  sickness  disability  whether  due  to  sickness  or  acci- 
dent. No  attempt  is  made  to  make  a  distinction  with  reference 
to  permanent  disability  as  such.  However,  their  experiences  have 
been  very  carefully  analyzed  by  celebrated  actuaries  and  separated 
according  to  duration  of  sickness.  It  has  been  customary  when 
employing  the  experience  amongst  British  Friendly  Societies  in 
arriving  at  rates  for  permanent  disability  to  consider  all  sickness 
lasting  more  than  two  years  as  permanent  in  nature.  While  a 
portion  of  those  cases  lasting  more  than  two  years  may  not  be 
permanent  according  to  our  requirements  and  some  may  be  only 
partial,  still  these  are  somewhat  counterbalanced  by  those  which 
have  died  before  reaching  two  years  of  duration  and  which  would 
have  been  considered  permanent  and  total  by  our  interpretation. 
Sutton's  tables  have  been  used  in  this  manner  by  Mr.  C.  W. 
Jackson  in  arriving  at  a  table  of  disability  which  he  presented 
in  an  interesting  paper  on  the  subject  delivered  before  this  Society 
in  May.  1908. 

In  America  the  fraternal  societies  have  long  been  accustomed 
to  grant  total  and  permanent  disability  benefits  by  maturing  their 
certificates  in  instalments  in  case  of  such  disability.  Mr.  Abb 
Landis  has  deduced  a  table  of  rates  of  becoming  totally  and  per- 
manently disabled  from  the  experience  of  the  Maccabees  of  the 
"World,  supplemented  by  that  of  the  Eoyal  League,  based  upon 
over  400,000  years  of  life,  and,  last  fall,  Mr.  Sidney  H.  Pipe 
presented  a  new  experience,  admirably  deduced  from  the  Foresters, 
which  is  destined  to  show  its  influence  in  the  future  development 
of  the  subject.  t 

It  is  believed,  however,  that  all  the  German  rates  are  out  of 
the  question  as  being  excessive  and  that  they  are  of  service,  prin- 
cipally, as  illustrating  the  general  nature  of  the  risk.  Great 
Britain  supplies  no  total  and  permanent  disability  experience  as 
such  but  recourse  may  be  had  to  fraternal  experience  in  America. 

Incredible  as  it  may  seem,  the  opinion  has  been  advanced  that 
we  must  not  make  use  of  any  of  the  data  now  existing  but  must 
await  the  experience  of  the  regular  companies  at  present  issuing 
this  kind  of  business.     However,  it  will  be  many  years  before 
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the  combined  experience  of  the  American  companies  will  afford 
a  sufficient  basis  as  a  standard.  Consequently,  if  we  wish  to 
advance  from  the  hazy,  abstract  reasoning,  with  which  we  have 
until  recen,tly  been  approaching  this  important  subject,  we  must 
make  use  of  the  best  data  we  have  at  our  command.  This  is  a 
principle  of  statistics  too  fundamental  to  require  argument. 
Many  companies  are  making  use  of  the  total  and  permanent 
disability  feature  and  many  more  are  introducing  it,  and  they 
should  use  some  measure  for  the  liability.  In  these  later  days 
when  our  mortality  tables  are  cut  and  dried  for  us  by  long  use 
and  legislative  enactment,  we  are  likely  to  forget  that  our  prede- 
cessors in  the  early  part  of  the  nineteenth  century  were  forced  to 
have  recourse  to  untried  life  tables. 

The  opinion  is  widely  current  that  the  composition  of  fraternal 
societies  is  at  wide  variance  from  that  of  the  life  companies,  but 
I  am  not  so  sure  that  that  is  the  case,  particularly  in  so  far  as 
a  society  like  the  Maccabees  of  the  World  is  concerned  where  each 
risk  is  carefully  investigated  and  inspected  before  being  subjected 
to  a  thorough  examination  which  is  passed  upon  by  a  competent 
medical  board.  Hazardous  occupations  are  carefully  eliminated 
and  the  society  does  not  operate  in  unhealthful  localities  such  as 
Arkansas,  Ijouisiana,  and  Mississippi,  and  similar  districts  without 
special  action  by  the  Board  of  Trustees.  Consequently  its  mor- 
tality experience  has  been  extremely  favorable  in  spite  of  the 
influence  of  rate  adjustments.  Its  total  and  permanent  disability 
claims  are  rigidly  passed  upon  on  their  merits  after  a  probationary 
period  of  six  months.  The  conclusion  does  not  necessarily  follow, 
however,  that  because  of  a  low  mortality  experience,  a  low  disa- 
bility experience  may  be  expected.  George  F.  Hardy  in  his  classic 
essay  on  Friendly  Societies,  has  called  attention  to  the  fact  that 
a  low  rate  of  disability  has  frequently  been  found  to  occur  in 
connection  with  a  high  rate  of  mortality  and  vice  versa.  This 
phenomenon  was  also  called  attention  to  and  demonstrated  by 
Alfred  Watson  in  his  admirable  treatment  of  the  Manchester 
Unity  Experience.  Nevertheless,  until  proved  to  the  contrary, 
we  may  expect  a  low  rate  of  permanent  disability  in  connection 
with  a  low  rate  of  mortality,  particularly  below  age  60.  It  is 
probable  that  the  influence  of  such  difference  as  may  exist  between 
the  better  class  of  fraternals  and  the  regular  companies  will  not 
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to  any  great  extent  make  itself  manifest  as  regards  total  and 
permanent  disability  prior  to  that  age  which  it  is  generally 
agreed  should  be  the  limiting  one  for  granting  the  benefits  under 
discussion.  The  criticism  among  others  has  been  advanced  that 
the  Maccabees'  rate  is  too  high  between  ages  55  and  60  but,  as 
Mr.  George  D.  Eldridge  has  recently  so  aptly  remarked,  those 
"  who  have  had  the  practical  working  of  the  business  under  their 
charge  know  that  there  will  be  an  active  force  at  work  tending  to 
enhance  the  claim  of  disability  as  the  limiting  age  draws  near; 
there  will  be  a  disposition  under  competition  to  liberality  in 
dealing  with  these  demands,  and  it  is  far  more  in  keeping  with 
the  underlying  principles  of  the  business  that  the  error,  since 
error  is  almost  unavoidable,  should  be  on  the  side  of  safety  than 
that,  in  a  mistaken  notion  of  business  advantage,  we  should  ap- 
proach the  verge  of  the  reckless  under  the  seductive  plea  of  exact- 
ness." In  this  connection  it  is  pertinent  to  call  attention  to  the 
fact  that  the  Maccabees'  rate  of  disability  is  the  lowest  that  has 
yet  been  deduced  up  to  age  57,  after  which  age  the  Foresters' 
rate  is  lower,  the  rate  of  the  latter  at  age  60  being  6.25  to 
the  1000  as  against  8.30  according  to  the  former. 


II. 


The  Mortality  Experience  Amongst  the  Totally  and  Per- 
manently Disabled  of  the  Knights  of  the  Maccabees. 

Through  the  kindness  of  Mr.  Landis,  who  has  furnished  me 
with  cards  containing  tlie  data  of  the  Knights  of  the  Maccabees 
relating  to  the  risks  that  had  become  totally  and  permanently 
disabled  from  the  organization  of  the  Society  up  to  October  1, 
1009,  in  all  2927  cases,  I  have  been  enabled  to  investigate  the 
experience  as  to  the  rate  of  mortality  incident  amongst  invalids. 
The  cards  contained  the  age  at  entry  last  birthday,  the  month 
and  year  of  entry  into  the  Society,  the  month  and  year  of  approval 
of  claim  as  to  total  and  permanent  disability,  such  approval  being 
at  least  six  months  after  occurrence  of  the  disability,  the  month  and 
year  of  death,  of  restoration  to  the  active  list,  of  compromise  of  the 
claim,  as  the  case  might  be,  or  indication  as  to  the  case  still  exist- 
ing or  having  been  paid  in  full  at  the  end  of  nine  and  a  half 
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years  after  approval  of  the  claim.  The  cause  of  disability  was 
also  given.  The  duration  from  date  of  entry  to  approval  of  the 
claim  was  calculated  to  the  nearest  month  and  similarly  for  the 
duration  subsequent  to  approval  of  disability.  It  w^as  impossible 
to  take  into  consideration  the  six  months  of  duration  prior  to 
approval  for  the  reason  that  cases  of  actual  permanent  disability 
followed  by  death  in  less  than  six  months  appeared  as  death  claims 
and  not  disability  claims,  for  the  reason  that  proofs  of  disability 
are  not  presented  until  the  end  of  the  probationary  period  of 
six  months  after  becoming  disabled.  To  obtain  the  nearest  age 
at  the  time  of  becoming  disabled,  that  is  the  date  of  approval, 
the  age  at  entry  nearest  birthday  was  considered  to  be  the  age  at 
entry  last  birthday,  as  given,  increased  by  six  months.  To  the 
age  thus  adjusted  was  added  the  duration  after  date  of  entry  to 
date  of  disability  (approval)  computed  to  the  nearest  month  and 
the  age  upon  becoming  disabled  was  treated  as  the  nearest  in- 
tegral age   so   obtained. 

The  exposures  were  taken  to  the  nearest  month  except  that 
those  who  had  died  were  treated  as  exposed  during  the  entire 
year  of  death. 

The  aggregate  data  was  then  graduated  by  King's  new  for- 
mula (Va)  given  on  page  115,  Volume  xliii  of  the  Journal  of  the 
Instilute  of  Actuaries,  and  very  close  agreement  was  obtained 
between  the  expected  deaths  by  this  graduation  and  the  actual 
deaths,  the  expected  deaths  exceeding  the  actual  by  only  five,  but 
the  resulting  curve  was  very  undulating  owing  to  the  small  extent 
of  the  data.  This  result  not  being  satisfactory  for  my  purposes, 
the  curve  was  regraduated  graphically  so  as  to  obtain  a  smooth 
curve  agreeing  very  well  with  the  original  data  except  at  the 
extreme  ages  where  the  exposures  were  small,  the  intention  in 
this  graduation  being  that  of  rather  underestimating  the  mortality 
than  otherwise  and  of  blending  the  curve  into  that  of  the  American 
Experience  Table  at  age  80  at  which  age  it  is  customary  to  con- 
sider all  disabled.  The  data  at  the  extreme  ages  under  observation 
w^ere  too  meagre  to  afford  reliable  data.  It  should  be  stated  that 
the  mortality  from  age  70  upwards  is  abnormally  light  evidently 
due  to  the  large  allowance  of  claims  on  account  of  "  old  ago." 
The  resulting  rates  are  shown  in  Table  I  together  with  the  un- 
graduated  aggregate  data  and  the  expected  deaths  with  the  devia- 
tions. 
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As  did  Mr.  Landis,  I  included  the  cases  subsequently  restored 
to  the  active  list.  As  in  the  past  so  in  the  future  allowance  of 
claims,  there  will  be  some  which  will  subsequently  be  restored  and 
we  should  make  allowance  for  this  element  in  order  to  more  nearly 
approximate  the  actual  financial  effect. 

Of  the  2927  disability  claims  185  were  subsequently  restored 
to  the  active  list  through  recovery  after  an  average  duration  of 
disability  of  2.95  years;  134,  or  4.6  per  cent,  lived  to  receive  the 
full  10  yearly  instalments;  1073,  or  36.7  per  cent,  died  after  an 
average  duration  of  1.72  years;  834,  or  28.5  per  cent,  were  still 
living  at  the  close  of  the  investigation;  701,  or  23.9  per  cent, 
were  compromised  by  commuting  the  future  instalments  payable. 
The  average  duration  of  all  cases  other  than  deaths  and  compro- 
mised was  4.29  years  as  compared  with  the  duration  of  those  that 
had  died  amounting  to  1.72  years.  This  indicates  the  danger  of 
drawing  conclusions  from  the  duration  from  disability  until  death. 

TABLE  I. 

MOBTALITY  ExPEKrEKCE  AMONGST   INVALIDS  OF  THE  KnIGHTS  OF  THE 

Maccabees,  1910. 


Age. 

e: 

e: 

Adjusted 

qJ 

18 

1 

1 

19 

2 

0 

20 

4.1 

0 

.4000 

21 

6 

0 

.3471 

22 

11 

2 

.3036 

23 

18.3 

8 

.2677 

24 

16.5 

6 

.2386 

25 

21.2 

4 

.2155 

26 

41.3 

9 

.1976 

27 

57.4 

17 

.1840 

28 

57.6 

7 

.1738 

29 

60.7 

11 

.1661 

30 

68.6 

12 

.1601 

31 

77.5 

15 

.1552 

32 

90.1 

12 

.1610 

33 

109.3 

8 

.1464 

34 

128.5 

20 

.1433 

35 

140.3 

23 

.1406 

36 

136.0 

23 

.1.382 

37 

143.7 

18 

.1361 

38 

165.5 

30 

.1.343 

39 

167.6 

17 

.1328 

40 

185.8 

14 

.1315 

41 

21.5.5 

23 

.1.304 

42 

23.5.3 

36 

.1295 

Expected 

Accumulated 

Deaths. 

Dev 

iation. 

DeTiation. 

1.6 

+ 

1.6 

+    1.6 

2.1 

+ 

2.1 

-4-    3.7 

3.3 

+ 

1.3 

+    5.0 

4.9 

3.1 

+    1.9 

3.9 

— 

2.1 

—     .2 

4.6 

+ 

.6 

+      .4 

8.2 

— 

.8 

—     .4 

10.6 

— 

6.4 

—   6.8 

10.0 

-j- 

3.0 

—   3.8 

9.5<- 

— 

1.5 

—    5.3 

11.0 

— 

1.0 

—    6.3 

12.0 

— 

3.0 

—   9.3 

13.6 

-I- 

1.6 

—   7.7 

15.9 

+ 

7.9 

+      .2 

18.4 

1.6 

—    1.4 

19.7 

— 

3.3 

—   4.7 

18.8 

— 

4.2 

—  8.9 

19.6 

+ 

1.6 

—  7.3 

22.2 

— 

7.8 

—  15.1 

22.3 

+ 

5.3 

—   9.8 

24.4 

+  10.4 

+     .6 

28.1 

+ 

5.1 

+    5.7 

30.5 

— 

5.5 

+      .2 
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TABLE  I— Continued. 


Age. 

E,i 

^x 

Adjusted. 
9/ 

43 

230.5 

25 

.1288 

44 

253.9 

42 

.1282 

45 

238.3 

28 

,1277 

46 

239.1 

32 

.1273 

47 

251.5 

37 

.1270 

48 

250.6 

30 

.1208 

49 

238.0 

34 

.1267 

50 

234.0 

28 

.1267 

51 

246.7 

34 

.1267 

52 

232.0 

27 

.1267 

53 

237.8 

34 

.1268 

54 

246.8 

36 

.1268 

55 

240.1 

33 

.1268 

56 

231.3 

30 

.1269 

57 

236.6 

33 

.1269 

58 

213.8 

23 

.1270 

59 

201.5 

18 

.1270 

60 

187.7 

23 

.1270 

61 

195.8 

32 

.1270 

62 

181.3 

23 

.1271 

63 

178.8 

23 

.1271 

64 

158.9 

]3 

.1272 

65 

155.3 

21 

.1272 

66 

137.5 

22 

.1273 

67 

123.5 

18 

.1273 

68 

112.4 

14 

.1274 

69 

99.9 

10 

.1275 

70 

128.8 

6 

.1276 

71 

132.2 

10 

.1278 

72 

85.2 

4 

.1281 

73 

60.4 

6 

.1285 

74 

32.5 

4 

.1290 

75 

17.9 

2 

.1297 

76 

10.7 

1 

.1307 

77 

4.7 

1 

.1322 

78 

2 

0 

.1346 

79 

1.5 

0 

.1385 

80 

.2 

0 

.1445 

8190.5         1073 


III. 


Expected  Accumulated 

Deaths.  Deviation.  Deviation. 

29.7  +    4.7  +   4.9 

32.5  —  9.5  —  4.6 
30.4  +  2.4  —  2.2 
30.4  —  1.6  —  3.8 
31.9  ~   5.1  —   8.9 

31.8  +    1.8  —  7.1 

30.2  —   3.8  —10.9 

29.6  +    1.6  —   9.3 

31.3  —   2.7  —12.0 

29.4  +    2.4  —    9.6 

30.2  —   3.8  —13.4 

31.3  —    4.7  —18.1 

30.4  —  2.6  —20.7 
29.4  —  .6  —21.3 
30.0  —  3.0  —24.3 
27.2  +   4.2  —20.1 

25.6  +    7.6  —12.5 

23.8  +      .8  —11.7 

24.9  _  7.1  —18.8 
23.0  —     .0  —18.8 

22.7  —     .3  —19.1 

20.2  +    7.2  —11.9 

19.8  —  1.2  —13.1 
17.5  —  4.5  —17.6 
15.7  —   2.3  —19.9 

14.3  +  -3  —19.6 
12.7  +    2.7  —16.9 

16.4  +10.4  —    6.5 

16.9  +  6.9  +  .4 
10.9  +   6.9  +    7.3 

7.8  +    1.8  +    9.1 

4.2  +      .2  +   9.3 

2.3  +      .3  +   9.6 

1.4  +  .4  +10.0 
.6  _  .4  +10.4 
.3  +  .3  +10.7 
.2  +  .2  +10.9 
.03  +      .03  +10.9 


The    Construction    of   Tables    Combining   the    Rate   op 
Mortality   and   Invalidism. 

We  shall  next  consider  the  construction  of  tables  combining  the 
rates  of  mortality  and  disability,  preceding  it  by  a  review  of  some  of 
the  probabilities  involved. 

In  the  ordinary  mortality  table  there  are  but  two  columns,  the  l^ 
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column  and  the  d^  column.  In  a  combined  mortality  and  disability 
table  there  are  three  decrement  columns  ;  the  able-bodied  individual 
may  cease  to  be  such  either  by  death  or  by  becoming  disabled,  these 
two  contingencies  giving  rise  to  two  decrement  columns,  and  when 
those  previously  disabled  pass  out  of  existence  by  death,  this  gives 
rise  to  a  third  column. 

It  will  now  be  convenient  to  introduce  a  complete  system  of  symbols 
in  order  to  promote  clearness  ;  and  for  this  purpose  I  shall  adopt  those 
of  Hamza  with  certain  modifications. 

Let        ^Z"  =  the  number  of  active  lives  at  age  x. 
IJi  =  the  number  of  invalid  lives  at  age  x. 
I  =  the  number  of  mixed  lives  at  age  x. 
d"^  =  the  number  of  active  lives  dying  between  ages  x  and 

x-{-h 
d  "  =  the  number  of  invalid  lives  dying  between  ages  x  and 
x  +  1. 
i  ==  the  number  of   active  lives  becoming  invalid  between 

ages  X  and  x  -\-  1. 
p  =  the  probability  of  a  mixed  life  aged  x  being  alive  one 

year  hence. 
q^  =  the  probability  of  a  mixed  life  aged  x  dying  during  the 
year. 

Then  jO;,  +  5^  =  1. 
r  =  the  probability  of  an  active  life  aged  x  becoming  in- 
valid during  the  year. 
pj^  =  the  probability  of  an  active  life  aged  .r  being  alive  one 

year  hence,  whether  active  or  invalid. 
qjt  =  the  probability  of  an  active  life  aged  x  dying  during  the 
year,  whether  still  active  or  after  becoming  invalid. 
Then pj'  -}-  qa  =  l.f 
pj  =  the  probability  of  an  invalid  life  aged  x  being  alive  one 

year  hence. 
9^'  =  the  probability  of  an  invalid  life  aged  x  dying  during 
the  year. 

Then  pj  -\-  qj  =  \. 
pjtd  =  the  probability  of  an  active  life  aged  x  being  alive  and 

active  one  year  hence. 
pjti  =z  the  probability  of  an  active  life  aged  x  being  alive  but 
invalid  one  year  hence. 


TOTAL    AND    PEEMANENT    DISABILITY.  315 

qca  -_  t,lie  probability  of  an  active  life  aged  x  dying  while  still 

active  during  the  year, 
5/»  =  the  probability  of  an  active  life  aged  x  dying  after 

becoming  invalid  during  the  year. 

Then  jo/«  -f  _p/'  =  ^/  ;    (/Z*^  +  5/'  ^  9/  ;  j^/*  +  ^/^  =  r^  ; 

f^aa  __  ^jjg  annual  rate  of  mortality  amongst  the  active  lives 
Avho  do  not  become  invalid  during  the  year. 

r'a;  =  the  annual  rate  of  invalidity  amongst  the  active  lives 
who  do  not  die  during  the  year. 
fifij.  4. 3^  =  the  force  of  mortality  amongst  active  lives  in  the  middle 
of  the  year  of  age  a;  to  a;  +  1. 
Vj.  4. 1^  =r  the  force  of  invalidity  in  the  middle  of  the  year  of  age 
X  to  X  -j-  1. 

The  above  scheme  may  seem  quite  elaborate  but  it  is  necessary  that 
it  be  complete  in  order  that  the  various  probabilities  and  relations  may 
not  become  confused  but  kept  sharply  defined.  In  this  manner  one 
may  be  enabled  to  understand  and  to  discriminate  more  clearly 
between  the  methods  employed  by  various  writers  in  the  construction 
of  tables  combining  rates  of  mortality  and  invalidity  or  any  other  rates. 

The  following  relations  then  exist  ; 

i  A  aa 

i  d  "'^ 


I 


-¥r—¥. 


(6); 


^''^  +  y.=  laa  _  U^-'^  —  ^i^  (approx)   (7). 

The  general  problem  is,  being  given  the  probability  of  disability 
(7-^)  and  the  probability  of  dying  while  still  active  (<?/'"),  to  find  the 
number  alive  and  still  active  at  the  end  of  a  year  (^  +  1)  out  of  a 
given  number  of  able-bodied  alive  at  the  beginning  of  the  year  C^/"). 
It  is  evident  that ;?/"  =  1  —  5/«  — 1\.     (8) 

In  practice,  however,  q^"-"  is  rarely,  if  ever,  given  and  it  must  be 
arrived  at  by  some  indirect  method  from  other  given  functions,  usually 
r  ,  q^  and  q\  Occasionally,  as  an  approximate  method,  qx,  the  rate  of 
7 
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mortality  upon  mixed  lives  according  to  some  standard  table,  such  as 
the  American  Experience,  has  been  employed  in  place  of  q^"^  ;  the 
result  of  this  is  to  exaggerate  the  decrement  to  I/",  and  thus  lower  the 
value  of  the  annuity  upon  able-bodied  lives,  and  hence  overestimate  the 
extra  premium  for  disability  benefits.  We  shall  be  enabled  to 
illustrate  later  the  error  involved  in  the  decrement  so  obtained. 

It  is  evident  that  11^.1  =  Ij^ —  i^  —  d^"''  and  from  equations  (2) 
and  (5)  we  have 

i^  =  4««  .  r,  and  4"*  =  ^x""  •  g'/"  —  ¥^  •  5'/" 
/r+ ,  =  iril  —  r.  —  q'r  +  ir,  .  q  r)  (9) 

From  equations  (4)  and  (5),  we  have 

i,  =  4««  .  /^  —  -Id/"  .  r'y,  and  (i/«  =  //«  .  g'/«  —  ^i^  .  g'/« 

Solving  these  equations  for  ij,  and  c?/"  and  substituting  as  before,  we 
have 

which  we  may  use  if  we  know  /^  and  q'/'^. 

This  would  satisfy  the  most  exacting  as  to  the  theoretical  accuracy. 
The  r'x  and  q'x'^  here  employed  are  the  same  as  the  iz  and  ^^q^  used  by 
Mr.  Pipe  in  his  paper  (Volume  xi,  p,  172).  Mr.  Pipe's  formulae  omit 
the  correction  (1  —  \r'^  .  q'./'^)  which  appears  as  the  denominator  in 
equation  (10)  but  this  is  a  very  slight  correction,  being  nearly  equal 
to  unity.  While  Mr.  Pipe  gives  c^/«  =  Z^""  ,  ^'^^a  ( 1 — ^r'^),  his 
formulae  are  all  consistent,  one  with  another,  except  that  it  appears 
that  he  has  omitted  one  quite  important  factor  in  deriving  4"  or  '4,  as 
he  expresses  it.     This  will  be  referred  to  later. 

From  equations  (6)  and  (7)  we  have 
iz  =  y.  +  y,{lr  —  \dr  —  ¥d  and  (i/«  =  /x%  +  y^( 4««  —  ij/'^  —  ^4) 
Solving  for  i^  and  dz"^  and  substituting  as  Ipefore,  we  have 

'    •l-^Kv.  +  >',  +  /*^  +  y,)'     ^^ 
which  we  may  use  if  we  know  v^^-i^  and  //."j.  _|.  i^. 

For  the  purposes  of  this  paper  I  shall  for  the  most  part  employ  r^ 
as  it  is  more  direct  and  convenient,  although,  theoretically,  r'^  has  an 
important  point  in  its  favor,  namely  that  it  ia  independent  of  the  rate 
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of  mortality.  It  is  quite  possible  that  there  may  be  two  bodies  of  men 
amongst  whom  the  rate  of  disability  may  be  the  same  but  who  are 
subject  to  different  death  rates.  Under  those  circumstances  the 
probabilities  of  becoming  disabled  during  the  year  will  differ  for  the 
two  bodies.  Nevertheless,  while  there  is  this  theoretical  objection  to 
the  use  of  r^  in  place  of  r'x,  r^  is  the  function  more  generally  employed 
in  practice. 

Since  //" .  r^  active  lives  become  disabled  during  the  course  of  a  year, 
4""  •  ?/"  active  lives  die  while  still  active,  during  the  year,  assuming 
a  uniform  distribution  of  deaths,  there  will  be  exposed  to  risk  of  death 
^//^  .  Tx  after  becoming  disabled 
4""  (1  —  ^^j)  while  still  active 

We,  therefore,  have 

9/'  =  ''■^^  (12)  and  q^  =(1  -  \r,)  9'/^       (13) 

Since  ^r  +  9/*'  =  r,,  jo/^  =  r,(l  _  ^qi-)  (14) 

and  since  ;)/«  +  ^/-^  =  1  —  r,,  j9/«  =  l  —  r^  _(l  _  ^r^)  9'/" .    (15) 

We  may  now  consider  the  formation  of  a  table  of  active  lives  and 
invalids,  being  given  7'j:,  q^  and  q^,  the  aggregate  rate  of  mortality 
amongst  invalids. 

We  know  that 

■laa       1  jii 

I'z+l  h+l  —  h  +  l 

and     4  + 1  =  4""  .  Px"'  +  4"  .  p: 

(n.  B.—ji/  does  not  equal  ^^,  but  ^-^.) 

=  //«  .  r,(l  —  W^  +  4"(1  —  9x0 
Then  r+i=  4  +  1  -  //'^ .  r,(l  —  \q,^)  —  lj\\  —  qi)  (16) 

These  are  the  working  formulae  for  the  formation  of  a  table  of 
active  lives  and  invalids  with  their  decrements. 

Mr  Pipe  derives  ^^"  =  S^^-^  (i^  —  (?/').  In  this  it  appears  that 
he  has  neglected  an  important  correction  for  those  who  die  during  the 
year  in  which  they  become  disabled,  a  very  considerable  correction 
owing  to  the  high  rate  of  mortality  amongst  the  disabled.  However, 
the  omission  is  on  the  side  of  safety  as  it  tends  to  increase  the  l^ 
column  thus  decreasing  the  4"  column,  thereby  decreasing  the  annuity 
value  upon  the  active  lives,  which  in  turn  increases  the  extra  premium 
for  the  benefit. 

If  di^  were  equal  to  i^,  +  4'  —  ^'1  +  1,  that  is,   if  it  were  equal  to 
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the  deaths  arising  from  those  disabled  at  the  beginning  of  the  year 
and  those  becoming  disabled  during  the  year  then 

4  — (ii^i^^^Vi  — 4" 
and  t'-'^  (iz  —  dj')  =  I/' 

But  Mr.  Pipe  takes  c?^"  as  equal  to  4''  .qj,  or  as  representing  only 
those  deaths  arising  from  the  lives  disabled  at  the  beginning  of  the 
year.  However,  those  becoming  disabled  during  the  year  are  exposed 
to  the  risk  of  death  as  invalids  during  half  the  year,  resulting  in 
^ix  •  qx  deaths,  which  Mr.  Pipe  neglects  : 

Therefore,  /z"  should  be  equal  to  /^'_i  (^  — 5^z_i)+  ix  (1  — ^  5I-1). 

Let  us  now  consider  expressions  for  the  probabilities  js^"",  5^"",  ^j-"*, 
9.x^^y  Vi^  ^°^  ^"^  other  than  those  already  obtained.  Expressing 
formula  (16)  in  the  various  probabilities  of  living,  we  have 

Dividing  equation  (17)  through  by  //",  we  get  ^j/'",  and  recollecting 
that  Ix  =  Ix^"  +  lx\  we  have 

Pz'^=P.—v.'''^p,<j>^~p:)  (18) 

Or,  similarly,  remembering  that  l^^  =  /^  —  If^,  we  have 

Pr  =  faa  (p.  -~PJ)  —  (Pr—Pj)  (19) 

X 

From  equations  (18)  and  (19),  and  the  relation 

paa  ^1 gaa pui g  ai  ^   ^g  J^^^g 

9x'^  =  Qx-9r  +  ha(%-<l'x)  (20) 

and       q-<^  =  j^^{qx  —  q\)  -  (^Z'  — 9^)  (21) 


By  transposing  equations  (18),  (19),  (20)  ^d  (21)  we  get 


i>/*  =V^-Pr  +  /^„  {px  ~ pJ)  (22) 


=  ji-a(P-  —  P^*)  -  iPr'^'  ~P/)  (23) 

(Zx"'  =  q.-  q.""  +  ^  (9x  -  qJ)  (24) 

=  l^a  (<1^  -  5x0  —  (7/"'  —  5/)  (25) 
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By  transposing  these  four  equations  and  remembering  tliat 
Pj<^  =  jj/«  -f  p/''  and  5,"  =  g/«  -f  g/*,     we  get 

P.''=p.+  T^{lh-P.^)  (26) 

=  T^(P^—P^')+P^'  (27) 

9/  =  ?x+^(9..-?/)  (28) 

-=4(5.-5.0-9/  (29) 

''X 

IV. 

The  Calculation  of  the  Values  of  Annuities  Payable 
UPON  Becoming  Invalided. 

We  shall  now  proceed  to  calculate  the  value  of  an  annuity,  the  first 
payment  payable  at  the  end  of  the  year  in  which  an  active  life  now 
aged  X  becomes  disabled,  and  to  continue  thereafter  so  long  as  he  may 
live. 
Let          <7/^  =  such  an  annuity. 

aj:  =  an  annuity  on  a  mixed  life  payable  at  the  beginning  of 

the  year. 
aa;'*  =  an  annuity  on  an  active  life  payable  as  long  as  he 

survives,  active  or  invalid, 
a/'*  =  an  annuity  on  an  active  life  payable  so  long  as  he 
remains  active, 
a/  =  an  annuity  on  an  invalid  life. 
Also  let     Ix^  =  the   survivors  at  age  x   of  those  becoming   disabled 
between  ages  (x  —  ?()  and  {x  —  n-|-l)  (not  to  be 
confused  with  IJ'  amongst  whom  there  are  additions 
each  year  from  those  just  disabled). 

Then  a.  =  ^±J^  ;  a.-  =  ^^^',  where  i)  -  =  l^,--  .  v^, 

and  Q^i  =  ^"f^^.+  ',  where  D/  =  //  .  v^.      Then  D^  =  D/''  +  D^\ 

The  principles  involved  in  the  calculation  of  an  ordinary  life 
annuity  may  be  applied  to  the  calculation  of  the  more  complicated 
annuities  we  are  now  dealing  with.     We  know  that 
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a^  =  2o  v„px  or or  =r , 

80  by  means  of  equation  (22)  we  have 

af  =  a.-a.««  +  ^^  (a.  -  a.O  (80) 

It  may  be  mentioned  that  d"'  and  a/'  are  alike,  in  the  same  way 
as  ff  J I  y  and  a^  |  y 

Equation  (23)  gives  us  ' 

aT  =  ^,  (a.  -  aj)  -  (a/«  -  a/)  (31) 
From  equations  (26)  and  (27),  we  get 

ax'^  =  ax  +  ^^^  (aa;  —  3x0  (32) 

fz  (ax  —  axO  +  ax*-  (33) 


Z) ,.«« 


The  value  of  <2^'  may  also  be  obtained  by  a  method  similar  to  that 
employed  in  pension  fund  problems,  thus  : 

One-half  is  added  to  (fi+y,  as  an  approximation  for  i^  j  a^S  since 
the  annuity  Q"J  is  used  in  connection  with  calculation  for  cessation  of 
premium,  the  next  annual  premium  being  due  on  the  average  one- 
half  year  after  the  occurrence  of  disability. 

The  present  value  of  an  annuity  to  be  payable  in  case  disability 
occurs  after  n  years,  is  evidently 

"x  —--j—.a^j^n  (o4; 

The  present  value  of  a  life  annuity  to  begin  at  the  end  of  the  year 
in  M'hich  disability  occurs,  provided  such  disability  occurs  within  n 
years  is 

■pMl 

The  value  of  a  life  annuity  to  begin  at  the  end  of  the  year  in  which 
disability  occurs,  provided  such  disability  occurs  between  the  t*^  and 
(<  -f  ")"'  years,  is 
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_(?(<  I  inl)  -Lfx  +  I      ^ni  -Lfx  +  t  +  n      ^ai  /oe\ 

'  ^' DJ^      '^^ 2)^1^       ■'  +  '  +  ''  ^^ 

Let  us  now  determine  the  value  of  „_i  |  Q.1\  a  life  annuity  to  be 
paid  in  case  of  disability  occurring  at  any  time  but  no  payment  to  be 
made  during  the  first  n  —  1  years,  the  first  possible  payment  being  at 
the  end  of  n  years,  so  that  ,i  _  i  |  (?"'  =  n  1  aa/"-  Should  Z^,""  persons 
purchase  such  an  annuity  there  would  be 


to  be  paid  at  the  end  of  n-{-  t  years,  this  expression  representing  the 
number  of  invalid  lives  at  age  {x  -\-  n-^  t)  who  became  disabled 
between  ages  x  and  {x  -\-  n  -\- f) . 


^^IfUn+t-DjK 


^0  -Dx  +  n  +  t 


Then  n-i  I  a/i  =  ^"  --  +  "^'       -^    '         D^, 


'x  +  n  +  t -^0  J^x  +  n  +  t 


^0  ■L'x  +  n  +  t '^O  J^x  +  n  +  t  —  -L^x     •   fTi 

Z_?L. 

=  D^  .  „  I  a.,  —  D.r  •  „  I  a/'^'  ~  DJ'  ■  „  I  aj 

T)  aa 

D  « 

-  J  a,.  -  J  a/«  +  -jf^  (J  a. -J  a/)  (37) 

■^x 

If  now  we  deduct  from  a/'''  the  annuity  „_i  |  QJ^^  we  get 
^a{y^—\ ) ^  |.j^g  temporary  annuity  payable  in  case  of  disability  occur- 
ring within  the  term  of  11  years,  there  being  (n —  1)  possible  pay- 
ments of  the  annuity.     Then 

a(in  —  Vi)  aa     ,      -^x       /  ^     \  /QC^ 

Clxiir^^\     =  axsi  —  Sixiti  +  'fr-^  (a.MTi  —  axn\)  C^^; 

^x 

Formula  (38)  is  convenient  in  connection  with  the  determination  of 
the  extra  premium  under  limited  payment  life  and  endowment 
plans. 

Next  let  us  calculate  the  value  of  a  deferred  temporary  annuity 
payable  at  the  beginning  of  each  of  i  years  after  the  lapse  of  n  years, 
provided  the  disability  occur  during  the  preceding  n  years.  We  shall 
designate  this  annuity  by  the  symbol  n  \  a"ri'*''- 
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If  4""  persons  took  such  annuities  at  age  x,  the  amnount  to  be  paid 
at  the  end  of  the  (n  -\-  r)  years,  where  r  is  not  greater  than  t,  is 


f  pi  Id      ^^  +  »  +  '-\  ( J>'  r'  ^Jc  +  n+r\ 


or,  //  +  n  .  —7  he     •        J-, 


ix  +  n  +  r  J  a       'x  +  n  +  r 

ix  +  n 


T^u  2.r  =  0       J^x  +  n  +  r t^  ^       Zr  —  0       -^x  +  n  +  r 

m,  I       o(i«l)  J-'x  +  7l X 

Then    „  |  a^n     = -^li^ 


■Lfx  +  n  '  Sit  +  nT]         -'^x     -   n   \   ^xT] 


(39) 


Formula  (39)  is  useful  in  connection  with  the  determination  of  the 
extra  premium  under  limited  payment  life  and  endowment  plans 
for  ages  at  issue  under  which  some  of  the  premiums  extend  beyond  the 
age  after  which  the  occurrence  of  disability  does  not  secure  cessation 
of  premiums. 

V. 

The  Calculation  of  Extra  Premiums  to  provide  for  Cessa- 
tion OF  Premium  Payments  in  Case  of  Total 
AND  Permanent  Disability  or 
Invalidity. 

We  shall  consider  that  the  premium  ceased  is  the  net  premiun, 
which  under  those  circumstances  is  not  to  be  considered  subject  to 
dividends,  commissions  or  taxes.  The  single  premium  for  the  benefit 
under  the  ordinary  life  plan  will  evidently  be: 

and  the  annual  premium: 

Under  the  limited   payment  life  plans,  the  single  i)remium  will  be: 

.qU) -,„-,.  fl:,;:»^'  (42) 

and  tlie  annual  premium: 
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^o(iwi  — ll) 

jyii  '^rtn  —  l\ 

Mm^r,.)  —  wTT^'  •  —^a (43) 

:)'to| 

Under  the  endowment  plans  the  single  premium  will  be: 

^(U)  =  «-^^ii?^^  (44) 

and  the  annual  premium: 

^(^x^)  —  '^•^•'^  •  ^ ^    ^ 

Should  there  be  cessation  of  the  ordinary  life  premium  only  in  case 
of  disability  occurring  previous  to  a  certain  age  y,  the  annual  premium 
would  be: 

{■^x)  Tfa  (-46) 

Under  the  limited  payment  life  the  annual  premium  would  be 


Qa(\y  —  x  —  \\)  _|_  I       a(iy  —  x\ 

Paii^^^l)  _      ^  Ty-x-W ^  {y-x)    I    ^xx.^-m-y\ 

{ra-Kx)      — '»^^"  7)««  (47; 

^  '  aa _|_  -^^y  a 

^xy  —  x]     I"    r\aa    •  ^yx  +  in~y\ 

The  formula  for  the  annual  premium  under  the  endowment  plan  is 
similar  to  the  above. 

In  calculating  the  extra  premium  to  provide  for  cessation  of  pre- 
mium payments  in  case  of  invalidity  it  is  often  customary  to  divide 
the  single  premium  life  or  endowment  rate  according  to  the  Amer- 
ican Experience  Table  by  the  immediate  annuity  upon  active  lives 
derived  directly  from  the  ^j""  column,  i.  e.,  a^""  and  subtract  from 
the  result  so  obtained  the  ordinary  net  annual  premium  for  the 
benefit ;  for  example, 


X  ax 

a"'      A,_     a/  — ax'' 


(48) 


By  formula  (41)  p°;^^  =  tt^ 
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A     f        a.  °'\ 

This   is   less    than   the   value   by  formula    (48)   by— 1^(1 -]. 

Six       ^  Six  / 

a  ^ 
The  difFerence  is  very  slight  since  the  ratio  ^^is  very  nearly  equal  to 

unity.    According  to  the  present  experience  it  is  equal  to  unity  at  ages 
20  and  80.     At  age  40  the  ratio  is  1.002  and  at  age  60  it  is  1.009. 

VI. 

Reserves. 

The  reserves  in  accordance  with  the  foregoing  formulae  upon  policies 
under  which  the  insured  are  still  active  may  very  readily  be  computed. 
The  reserve  after  n  years  under  an  ordinary  life  policy  would  be  in 
case  of  continued  activity, 

and    the  reserve  after  n  years  under  a  limited  payment   life  policy 
would  be  in  case  of  continued  activitv, 


wF(mTr)  =  ^'^■^-  •  ^x  +  nm-n-l\  —  -^(">^^)     '    ^x  +  n,ir^ni   '       C^U) 

and  similarly  for  an  endowment  policy. 

Should  the  disability  benefit  cease  after  the  attainment  of  age  y 
under  the  ordinary  life  plan  the  reserve  would  be  in  case  of  continued 
activity,  71  being  less  than  (y  —  x")  : 

/  D  '^'^  \ 

TrnUy  —  z\)  _a(iy  — I— nl)  r,ai      I     aa         ;       -^v  _a\ 

n  Y  (irz)  —  TTx  •  "at  +  n  •^'(Trj;)  I  3^+ „y_j:_„]  T        ^a        '  ^y    ) 

(51) 
And  finally  under  similar  circumstances  in   connection  with  the 

limited  payment  life  policy, 

t  , 

T7-n(i.v  — xl)  (  -n{iy  —  x  —  n  —  t'')       ,  i      a{iy  —  x  —  n\')     v 

nr   {mTTz)        fn"x\'^x  +  ny  —  x  —  n  —  l\\     (y  —  x  —  n)    \   ax  +  nx  +  m—ylJ 

—  ^(mnx)       \a,  +  ny-x-n\-t-    ^aa        '^yx+m-y\)'         \^^ ) 

-L^x  +  n  ^ 

and  similarly  for  endowment  policies. 

But  what  will  the  reserve  be  after  the  occurrence  of  a  disability 
claim?  Formula  (49)  shows  the  way  clearly  and  infallibly.  After 
the  event  of  invalidity  the  negative  quantity  of  the  right  hand  mem- 
ber disappears  and  the  positive  quantity  becomes  TTr-ax  +  n-  This 
latter  quantity  added  to  the  regular  ordinary  life  reserve  for  a  policy 
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which  is  not  issued  with  a  disability  benefit,  gives  the  total  reserve 
properly  chargeable  to  the  policy  after  proof  of  permanent  disabilit}',  for 
that  addition  is  the  present  value  of  the  premiums  lost  by  the  company 
through  granting  the  benefit  and  hence  it  is  the  true  additional 
reserve.  It  may  be  maintained  that  the  policies,  which  have  become 
paid-up  by  disability  occurring,  should  be  individually  charged  with 
the  reserve  for  a  paid-up  policy  ;  indeed,  some  one  might  even  go  so 
far  as  to  declare  the  paid-up  policy  value  should  be  in  accordance  with 
a  table  based  on  diseased  lives.  A  little  reflection,  I  believe,  will  show 
that  neither  is  correct  and  that  the  function  of  the  American  Experi- 
ence Table  is  thereby  ignored.  That  table,  as  known  from  long 
experience,  is  amply  sufficient  to  provide  adequate  reserves  after  the 
effects  of  medical  selection  have  worn  off.  The  aggregate  reserve  by 
it  includes  the  reserve  of  those  who  are  very  shortly  to  die  (nearly 
equal  to  the  face  of  the  policies),  of  those  who  are  to  die  thereafter  at 
intervals,  as  well  as  of  those  who  will  live  to  extreme  old  age.  For 
instance,  the  greater  portion  of  the  increase  in  reserve  on  a  policy 
which  has  become  paid-up  through  the  occurrence  of  disability  is 
already  provided  for  by  the  reserves,  which  have  been  applied  to  the 
entire  business  of  the  company  in  the  mass.  In  other  words,  the 
salient  point  is,  why  should  an  increased  reserve  in  addition  to  the 
special  annuity  of  the  premium  ceased  (which  is  the  true  value  of  the 
premiums  lost  by  the  company  on  account  of  granting  this  special 
benefit)  be  charged  to  the  company,  because  it  has  this  benefit  in 
connection  with  a  policy  which  has  been  brought  under  special  obser- 
vation through  the  allowance  of  the  claim,  whereas  in  a  similar  case 
without  the  disability  benefit  no  extra  reserve  is  required. 

The  reserve  under  policies  subject  to  a  limited  number  of  premiums 
is  evidently 

Should,  however,  the  policy  become  payable  in  instalments  the 
reserve  is  of  course  the  present  value  of  the  instalments  certain,  since 
in  this  case  the  nature  of  the  contract  becomes  completely  altered. 

VII. 

Table   Combining   the  Rates   of  Mortality  and  Invalidity. 

In  the  table  combining  the  Rates  of  Mortality  and  Invalidity  I 
have  employed  formula  (16),  using  iheq^.  of  the  American  Experience 
Table  together  with  the  Vg^  and  qj'  according  to^the  Maccabees  expe- 
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rience.  In  or(ier  to  obtain  consistent  results,  particularly  toward  the 
end  of  the  table  from  about  age  65  or  70,  the  data  should  be  obtained 
from  homogeneous  experiences.  Especially  should  qj-,  q^  and  g'/« 
converge  at  the  limiting  age  when  r'.j.  is  equal  to  unity.  Should  qJ- 
exceed  qj.  to  an  appreciable  extent  at  the  limiting  age,  it  will  be  impos- 
sible to  assign  any  deaths  to  the  //«  column  toward  the  end  and  the 
ages  where  this  occurs  will  be  preceded  by  an  interval  where  g./« 
increases  with  decrease  in  age,  as  occurs  in  Mr.  Pipe's  Table  G.  The 
same  difficulty  will  occur  if  r^  or  r'^  is  too  large  at  the  higher  ages. 

As  stated  above,  formula  (16)  was  employed  throughout  but  owing 
to  a  feature  of  the  r.,  of  the  Maccabees  experience  a  slight  adjustment 
was  subsequently  made  of  this  r^  from  ages  61  and  upwards.  We 
know  from  the  formation  of  the  r^^  up  to  age  61  that  it  is  a  true  r^  but 
after  that  age  it  presents  the  characteristics  of  -Z^,,  and  the  adjustment 
was  made  upon  that  basis.  Particularly  will  it  be  noted  that  ?v.  of  the 
Maccabees  table  is  equal  to  unity  at  age  80,  whereas  the  true  Vy,  is 
never  equal  to  unity,  although  at  the  last  age  r'^  is  equal  to  unity. 

Tj.  is  equal  to  (  i zl^Wy.  and  at  the  last  age,  taking  r'y.  =  1  and 


(]  aa  :—^  (J      r    —  1 


In  accordance  with  this  principle  the  adjust- 


ment referred  to  was  made. 


TABLE  II. 

C!oMBiNED  Table  of  Mortality  and  Invalidity. 

Lge. 

Rate  of 
Mortality 
(American 
Experience 

Table). 

Probability 
of  becoming 

Invalided 
(Maccabees 

Adjusted). 

Rate  of 
Mortality 
(Maccabees 
Invalids). 

Probability 

of  dying 

in  active 

state. 

Of  92,637  actives  at  age  20 
there  will  be  living  at  age 
z. 

Actives.                Invalids. 

Number 
becoming 
Invalided 
in  course 
of  the  year 

X 

'ix 

"•x 

<!/ 

?/« 

I  aa 

x 

y^ 

I  aa  ,r 

X      '  'x 

20 

.00780 

.00012 

.4000 

.007783 

t    92637 

00 

11 

21 

.00785 

.00013 

.3471 

.007802 

91905 

9 

12 

22 

.00791 

.00015 

.3036 

.007831 

91176 

16 

14 

23 

.007J)G 

.00018 

.2677 

.007872 

90448 

23 

16 

24 

.00801 

.00021 

.2386 

.007914 

89720 

31 

19 

25 

.00806 

.00025 

.2155 

.007945 

88991 

41 

22 

26 

.00813 

.00029 

.1976 

.007988 

88262 

52 

26 

27 

.00820 

.00032 

.1840 

.008031 

87531 

65 

28 

28 

.00826 

.00034 

.1738 

.008076 

86800 

78 

30 

29 

.00834 

.000:55 

.1661 

.008156 

86069 

91 

30 

30 

.00843 

.00037 

.1001 

.008203 

85337 

104 

32 

31 

.00851 

.00038 

.1552 

.008286 

84605 

116 

32 

32 

.00861 

.00039 

.1510 

.008370 

83872 

128 

33 

33 

.00872 

.00041 

.1464 

.008408 

83137 

140 

34 

34 

.00883 

.00044 

.1433 

.008544 

82399 

152 

36 

35 

.00895 

.00048 

.1406 

.008646 

81659 

163 

39 

36 

.00909 

.00052 

.1382 

.008775 

80914 

176 

42 
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TABLE  II. 

— Continued. 

z 

% 

''r. 

'Q 

Ix"" 

/  aa 

X 

y* 

/^a«. 

37 

.00923 

.00056 

.1361 

.008894 

80162 

191 

45 

38 

.00941 

.00061 

.1343 

.009042 

79404 

207 

48 

39 

.00959 

.00065 

.1328 

.009194 

78638 

224 

51 

40 

.00979 

.00069 

.1315 

.009362 

77864 

242 

54 

41 

.01001 

.00073 

.1304 

.009542 

77081 

260 

56 

42 

.01025 

.00077 

.1295 

.009765 

76289 

278 

59 

43 

.01052 

.00082 

.1288 

.010002 

75485 

297 

62 

44 

.01083 

.00080 

.1282 

.010272 

74668 

317 

64 

45 

.01116 

.00090 

.1277 

.010577 

73837 

336 

66 

46 

.01156 

.00094 

.1273 

.010947 

72990 

355 

69 

47 

.01200 

.00099 

.1270 

.011328 

72122 

375 

71 

48 

.01251 

.00105 

.1268 

.011806 

71234 

393 

75 

49 

.01311 

.00113 

.1267 

.012372 

70318 

413 

79 

50 

.01378 

.00124 

.1267 

.013003 

69369 

435 

86 

51 

.014.54 

.00139 

.1267 

.013703 

68381 

461 

95 

52 

.01539 

.00157 

.1267 

.014477 

67349 

492 

106 

53 

.01633 

.00179 

.1268 

.015332 

66268 

529 

119 

54 

.01740 

.00210 

.1268 

.016290 

65133 

573 

137 

55 

.01857 

.00255 

.1268 

.017346 

63935 

628 

163 

56 

.01988 

.00321 

.1269 

.018480 

62663 

701 

201 

57 

.02133 

.00407 

.1269 

.019689 

61304 

800 

250 

58 

.02294 

.00504 

.1270 

.020987 

59847 

932 

302 

59 

.02472 

.00646 

.1270 

.022389 

58288 

1097 

377 

60 

.02669 

.00830 

.1270 

.023849 

56606 

1311 

470 

61 

.02888 

.01025 

.1270 

.024590 

54786 

1585 

562 

62 

.03129 

.01270 

.1271 

.027010 

52833 

1910 

671 

63 

.03394 

.01612 

.1271 

.028711 

50735 

2295 

818 

64 

.03687 

.02107 

.1272 

.030496 

48460 

2770 

1021 

65 

.04013 

.02802 

.1272 

.032395 

45961 

3380 

1289 

66 

.04371 

.03765 

.1273 

.034374 

43183 

4178 

1626 

67 

.04765 

.  .05043 

.1273 

.036444 

40073 

5218 

2021 

68 

.05200 

.06676 

.1274 

.038606 

36592 

6541 

2443 

69 

.05676 

.08394 

.1275 

.040862 

32736 

8154 

2748 

70 

.06199 

.11133 

.1276 

.043218 

28550 

10019 

3185 

71 

.06766 

.13936 

.1278 

.045673 

24131 

12047 

3363 

72 

.07373 

.16973 

.1281 

.048230 

19666 

14064 

3338 

73 

.08018 

.20189 

.1285 

.050891 

15380 

15863 

3105 

74 

.08703 

.2.3493 

.1290 

.053659 

11493 

17245 

2700 

75 

.09437 

.26920 

.1297 

.056536 

8176 

18061 

2201 

76 

.10231 

.31199 

.1307 

.059524 

5513 

18248 

1720 

77 

.11106 

.37192 

.1322 

.062626 

3465 

17865 

1288 

78 

.12083 

.47653 

.1346 

.065844 

1960 

17001 

934 

79 

.13173 

.61873 

.1385 

.069181 

897 

15773 

555 

80 

.14447 

.92776 

.1445 

.072240 

280 

14194 

260 

81 

12383 

82 

10419 

83 

8603 

84 

6955 

85 

5485 

86 

4193 

87 

3079 

88 

2146 

89 

1402 

90 

847 

91 

462 

92 

216 

93 

79 

94 

21 

95 

3 

rx 
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TABLE  III. 

Commutation  Columns  Based  upon  the  American  Experience  Table  of  Mortality 

Combined  with  the  Probability  of  Invalidity  and  the  Kate  of  Mortality 

amongst  Invalids  According  to  the  Experience  of  the  Knights 

of  the  Maccabees  with  3i%  Interest. 


Age, 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

01 

62 

03 

6t 

65 

66 

67 


D  aa 

X 

46556.2 
44626.4 
42775.3 
40998.8 
3n-293.5 
37656.3 
36084.9 
34575.8 
33127.6 
31737.8 
304i).S.7 
29123.6 
27895.0 
26715.5 
25582.9 
24495.8 
2.3451.5 
22447.9 
21483.7 
20557.0 
19666.3 
18810.2 
17987.3 
17195.9 
164.34.6 
15702.1 
14997.1 
14317.7 
13663.1 
1.3031.3 
12420.7 
11829.8 
112.-)7.3 
10702.0 
10163.0 
9638.7 
9127.49 
8627.56 
8137.70 
7657.70 
7185.23 
6719.06 
6260.45 
5808.50 
.5:560.45 
4912.08 
4459.12 
3998.04 


Naa 

X 

962154.6 
915.598.4 
870972.0 
828196.7 
787197.9 
747904.4 
710248.1 
674163.2 
639587.4 
606459. S 
574722.0 
544318.3 
515194.7 
487299.7 
460584.2 
435001.3 
410505.5 
387054.0 
364606.1 
343122.4 
322565.4 
302S99.1 
284088.9 
266101.6 
248905.7 
232471.1 
216769.0 
201771.9 
187454.2 
173791.1 
160759.8 
148339.1 
130509.3 
125252.0 
114550.0 
104387.0 
94748.28 
85620.79 
76993.23 
68855.53 
61197.83 
51012.60 
47293.54 
41033.09 
3.1224.59 
29S64.14 
24952.06 
20492.94 


0 
4.3701 
7.5064 
10.4256 
13.5767 
17.3490 
21.2596 
25.6758 
29.7690 
33.5561 
37.0529 
39.9307 
42.5715 
44.9880 
47.1924 
48.8963 
51.0106 
53.4861 
56.0063 
58.5565 
61.1224 
63.4481 
65.5466 
67.6584 
69.7723 
71.4534 
72.9411 
74.44.50 
75.3798 
76.5372 
77.8881 
79.7521 
82.2368 
85.4314 
89.4081 
94.6760 
102.108 
112.587 
126.729 
144.121 
166.410 
194.388 
226.325 
202.748 
3(>t;.406 
361.238 
431.424 
520.595 


1000000.0 
579710.0 
365694.2 
246057.8 
174094.8 
128073.5 
97076.0 
75259.8 
59335.3 
47365.0 
38162.1 
30968.5 
25277.5 
20734.9 
17100.8 
14154.8 
11753.3 
9786.48 
8168.62 
6832.44 
5724.73 
4803.80 
4038.13 
3394.64 
2857.41 
2406.85 
2028.50 
1710.41 
1442.69 
1217.16 
1027.00 
866.550 
731.168 
010.936 
520.492 
439.125 
370.478 
312.526 
263.639 
227.554 
187.568 
158.209 
133.446 
112.546 
94.9193 
80.0440 
67.5000 
56.9153 


2991787.9 
1991787.9 
1412077.9 
1046383.7 
800.325.9 
626231.1 
498157.6 
401081.6 
325821.8 
266486.5 
219121.5 
180959.4 
149990.9 
124713.4 
103978.5 
86877.7 
72722.9 
60969.6 
51183.1 
43014.5 
36182.1 
30457.3 
25652.5 
21616.4 
18221.8 
15364.4 
12957.5 
10929.0 
9218.6 
7775.9 
6558.75 
5531.75 
4665.20 
3934.03 
3317.10 
2790.61 
2357.48 
1987.00 
1674.48 
1410.84 
1183.28 
995.715 
837.506 
704.060 
591.514 
496.595 
416..551 
349.051 


3722.8985 
3717.5572 
3711.9274 
3705.5814 
3698.5741 
3690.5343 
3681.5399 
3671.2696 
3660.5833 
3649.5209 
3638.8326 
3627.8172 
3617.1743 
3606.5700 
3596.0138 
3585.2146 
3573.9111 
3562.1498 
3549.9745 
3537.4267 
3524.5455 
3511.3678 
3498.1642 
3484.7236 
3471.0773 
3457.4671 
.3443.9062 
3430.2083 
3416.5901 
3102.6911 
3388.5459 
3373.6681 
3357.7890 
3.340.6704 
3322.1022 
3301.4484 
.3277.7058 
3249.4183 
3215.4245 
3175.7486 
3127.8945 
3070.2528 
3003.6586 
2926.8378 
2836.3,539 
2727.2.349 
2594.1319 
2431.9079 
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TABLE  IIL- 

-Continued. 

ige. 

D,_aa 

N^aa 

^.» 

^J 

^.' 

M^i 

68 

3527.29 

16494.90 

630.520 

47.9903 

292.136 

2237.0939 

69 

3048.90 

12967.61 

759.431 

40.4603 

244.145 

2009.5629 

70 

2569.10 

9918.71 

901.570 

34.1078 

203.685 

1762.2809 

71 

2098.02 

7349.61 

1047.40 

28.7495 

169.577 

1485.3679 

72 

1652.00 

5251.59 

1181.42 

24.2273 

140.828 

1202.8659 

73 

1248.27 

3599.59 

1287.47 

20.4095 

116.600 

931.9469 

74 

901.258 

2351.323 

1352.32 

17.1854 

96.1909 

688.4589 

75 

619.463 

1450.065 

1368.41 

14.4623 

79.0055 

483.8909 

76 

389.923 

830.602 

1335.83 

12.1609 

64.5432 

322.7689 

77 

236.788 

440.679 

1263.56 

10.2140 

52.3823 

201.1169 

78 

129.411 

203.891 

1161.80 

8.56400 

42.1683 

113.0988 

79 

57.2223 

74.4804 

1041.43 

7.16068 

33.6043 

51.4305 

80 

17.2581 

17.2581 

905.48 
TABLE 

5.96031 
IV. 

26.4437 

16.0254 

Vaxues  of  Annuities  Accokding  to  the  American  Experience  Table 

OF  Mortality  Combined  with  the  Maccabees'  Probability  of 

Invalidity  and  Eate  of  Mortality  Amongst  Invalids 

with  3i%  Interest. 


a  aa 


a  J 


a.„f« 


aaa 


20 

21,1443 

20.6665 

21.1443 

2.9918 

.4778 

.0231 

25 

20.4417 

19.8613 

20.4489 

4.8896 

.5876 

.0296 

30 

19.6054 

18.9030 

19.6223 

5.7419 

.7193 

.0381 

35 

18.6138 

17.7582 

18.5387 

6.1377 

.8805 

.0496 

40 

17.4461 

16.4019 

17.4813 

6.3203 

1.0794 

.0658 

45 

16.0867' 

14.8051 

16.1309 

6.3751 

1.3258 

.0896 

50 

14.5346 

12.9429 

14.5857 

6.3863 

1.6428 

.1269 

55 

12.8296 

10.8300 

12.8931 

6.3686 

2.0631 

.1905 

60 

11.0324 

8.5172 

11.1418 

6. 3085 

2.6246 

.2964 

65 

9.2193 

6.0797 

9.4410 

6.2040 

3.3613 

.5529 

70 

7.4820 

3.8608 

8.0120 

5.9718 

4.1512 

1.0752 

75 

5.9002 

2.3408 

6.8659 

5.4629 

4.5251 

1.9331 

80 

4.4368 

1.0000 

4.4368 

4.4368 

3.4368 

3.4368 

It  should  be  noted  that  aa,-^*  is  the  single  premium  to  provide  a  life 
annuity  to  begin  at  the  end  of  the  year  of  becoming  totally  and  per- 

manently  disabled,  while  -^  is  the  annual  premium  for  such  benefit. 

3.x 


VIII. 

Premiums  and  Reserves. 

Table  V  gives  the  extra  premiums  for  cessation  of  premium  pay- 
ments upon  becoming  invalided  at  any  age  according  to  various 
experiences.     In  obtaining  the  premiums  in  columns  (1),  (2),  (7) 
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and  (8),  the  formula  C%i  =  //''"(l  —  qx  —  ^'jr)  was  employed.  This 
formula  exaggerates  the  premiums,  as  previously  explained.  The 
other  premiums  were  computed  by  the  more  proper  method  of  taking 
into  consideration  the  rate  of  mortality  amongst  invalids.  To  make 
the  computations  from  the  commutation  columns,  formula  (48)  was 
used  for  the  rates  in  columns  (1),  (2),  (5),  (6),  (7),  and  (8), 
while  formula  (43)  was  used  for  those  in  column  (4).  The  method 
employed  for  those  in  column  (3)  is  explained  by  Mr.  Jackson  in  his 
paper. 

TABLE  V. 

Annual  Extra  Premiums  for  Cessation  of  Premiums  upon  Becoming 
Invalided  before  Age  80.     Interest  3|  per  cent. 

Ziminer- 
Jackson's       man's 
American  Experience      British         Offices 
and  Zimmerman's        Friendly    Employees    American  Experience  American  Experience 
Non-Train  Service.      Societies.     (Hamza;.      and  Foresters  (Pipe).        and  Maccabees. 

(1)  (2)  (3)  (4)  (5)  i6)  (7)  (8) 

Ordinary    20  Payment  Ordinary  20  Payment  Ordinary  20  Payment  Ordinary  20  Payment 
Age.  Life.  Life.  Life.  Life.  Life.  Life.  Life.  Life. 

20     $     1.15     $       .12     $       .28     $    $       .24     $     .03     $       .43     $       .05 

25  1.70  .28  .39           .34  .03  .61  .07 

30  2.55  .65  .57           .48  .04  .87  .11 

35  3.98  1.43  .84  .88  .71  .04  1.29  .16 

40  6.47  3.14  1.30  1.70  1.10  .09  1.99  .26 

45  11.04  6.97  2.08  3.55  1.79  .22  3.21  .55 

50  20.19  15.79  3.46           3.10  .57  5.55  1.68 

55  40.31  36.34  5.99           5.69  2.16  10.46  6.16 

60  90.67           10.78           11.38  8.43  21.66  18.64 

Table  VI  gives  premiums  obtained  by  combining  the  Maccabees' 
rates  with  the  American  Experience,  but  employing  the  tables  appear- 
ing in  Part  VII  in  which  the  rate  of  mortality  amongst  the  Maccabees' 
Invalids  is  introduced,  and  computing  the  premiums  by  formulae  (41), 
(43),  and  (45).  Comparison  of  the  premiuyis  in  columns  (7)  and 
(8)  of  Table  V  with  the  corresponding  ones  in  Table  VI  will  reveal 
the  amount  of  error  introduced  by  not  taking  into  consideration  the 
rate  of  mortality  amongst  invalids. 
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TABLE*  VI. 

American  Experience  Combined  with  Maccabees'  Probabilities  of 

Invalidity  and  Death  Amongst  Invalids.     Interest 

3.V  PER  cent. 

Extra  Annual  Premium  for  Cessation  of  Annual  Premium  Payments  on 
Becoming  Invalided  Before  Age  80. 


Ordinary 

20  Pay- 

15 Pay- 

10 Pay- 

20 Endow- 

15 Endow- 

10 Endow- 

Age. 

Life. 

ment. 

ment. 

ment. 

ment. 

ment. 

ment. 

20 

.31 

.02 

.02 

.01 

.04 

.04 

.04 

25 

.45 

.04 

.03 

.03 

.06 

.07 

.07 

30 

.65 

.06 

.05 

.05 

.09 

.10 

.10 

35 

.99 

.09 

.08 

.08 

.13 

.14 

.15 

40 

1.55 

.16 

.13 

.12 

.21 

.19 

.21 

45 

2.54 

.36 

.23 

.18 

.44 

.32 

.29 

50 

4.44 

1.18 

.62 

.37 

1.35 

.78 

.53 

55 

8.41 

4.55 

2.29 

1.20 

4.88 

2.65 

1.56 

60 

16.85 

14.48 

9.62 

4.87 

14.92 

10.45 

5.80 

65 

41.27 

70 

107.35 

75 

262.27 

From  the  rates  quoted  it  is  apparent  that  the  disability  liability  is  so 
great  under  the  older  ages  at  issue,  if  provision  is  made  for  disability 
occurring  at  the  higher  ages,  that  sound  underwriting  calls  for  an 
extra  premium  which,  in  order  to  afford  adequate  protection  to  the 
companies,  would  be  absolutely  prohibitory.  It  is,  therefore,  incum- 
bent that  permanent  disability  benefits  be  eliminated  in  case  of 
disability  occurring  at  the  older  ages.  Some  companies  accomplish 
this  by  eliminating  entirely  the  benefit  upon  all  plans  after  the  attain- 
ment of  age  60.  Others  accomplish  practically  the  same  thing  by 
charging  the  premiums  as  a  lien  against  the  policy  in  case  of  disability 
occurring  after  age  60.  Still  other  companies  issue  limited  payment 
life  and  endowment  policies  up  to  age  50  providing  for  disability 
benefit  throughout,  while  under  all  their  ordinary  life  policies  and 
under  their  limited  payment  life  and  endowment  policies  issued  after 
age  50,  they  provide  in  case  of  disability  occurring  after  60  that  the 
premiums  thereafter  due  be  charged  as  a  lien. 

Tables  VII  and  VIII  display  the  extra  premiums  according  to  the 
same  data  as  employed  in  connection  with  Table  VI,  but  by  computing 
the  extra  premiums  by  formulae  (46)  and  (47),  so  that  there  is  no 
allowance  for  invalidity  occurring  after  ages  60  and  65,  respectively. 
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TABLE    VII. 

American    Experience   Combined    ^\^T^    Maccabees'    Probabilities    op 

Invalidity  and  Death  Amongst  Invalids.     Interest 

si  per  cent. 

Extra  Annual  Premium  for  Cessation  of  Amiual  Premium  Payments  on 

Becoming  Invalided  Before  Age  60. 


Ordinary 

20  Pay- 

15 Pay- 

10 Pay- 

20 Endow- 

15 Endow- 

10 Endow- 

Age. 

Ijfe.  ■ 

ment. 

ment. 

ment. 

ment. 

ment. 

ment. 

20 

.06 

.02 

.02 

.01 

.04 

.04 

.04 

2.5 

.08 

.04 

.03 

.03 

.06 

.07 

.07 

30 

.11 

.06 

.05 

.05 

.09 

.10 

.10 

35 

.15 

.09 

.08 

.08 

.13 

.14 

.15 

40 

.21 

.16 

.13 

.12 

.21 

.19 

.21 

45 

.30 

.25 

.23 

.18 

.31 

.32 

.29 

50 

.44 

.37 

.42 

.37 

.42 

.52 

.53 

55 

.62 

.42 

.51 

.67 

.46 

.59 

.87 

60 

TABLE 

VIIL 

American    Experience    Combined   with    Maccabees'    Probabilities    op 
Invalidity  and  Death  Amongst  Invalids.     Interest 

3|   PER   CENT. 

Extra  Annual  Premium  for  Cessation  of  Anmcal  Premium  Payments  on 
Becoming  Invalided  Before  Age  65. 


Ordinary 

20  Pay- 

15 Pay- 

10 Pay- 

20 Endow- 

15 Endow- 

10 Endow- 

^ge. 

Life. 

ment. 

ment. 

ment. 

ment. 

ment. 

ment. 

20 

.07 

.02 

.02 

.01 

.04 

.04 

.04 

25 

.11 

.04 

.03 

.03 

.06 

.07 

.07 

30 

.16 

.06 

.05 

.05 

.09 

.10 

.10 

35 

.22 

.09 

.08 

.08 

.13 

.14 

.15 

40 

.33 

.16 

.13 

.12 

.21 

.19 

.21 

45 

.49 

.36 

.23 

.18 

.44 

.32 

.29 

50 

.77 

.84 

.62 

.37 

.95 

.78 

.53 

55 

1.23 

1.48 

1.56 

1.20 

1.59 

1.80 

1.56 

60 

1.19 

2.10 

2.42 

2.89 

2.16 

2.63 

3.44 

05 

.. . 

We  thus  see  by  Tables  VII  and  VIII  th^t  the  extra  premiums  at 
the  younger  ages  are  insignificant,  in  fact  inconsiderable  for  all  ages 
under  Table  VII  and  only  an  appreciable  amount  at  ages  55  and 
above,  under  Table  VIII.  Consequently,  we  may  draw  the  conclu- 
sion that  by  the  elimination  of  attained  ages  above  60,  a  company 
may  con.servatively  and  safely  allow  for  ce.s?ation  of  premium  with 
small  extra  cost,  especially  in  view  of  an  ample  margin  under  the 
mortality  table,  a  safe  margin  of  interest,  and  an  appropriate  loading. 

Tables  IX  and  X  display  the  extra  terminal  reserve  for  providing 
cessation  of  premium  payments  in  case  of  invalidity  before  ages  80  and 
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60,  respectively,  for  quinquennial  durations,  under  the  ordinary  life, 
twenty  payment  life,  and  twenty  year  endowment  plans,  computed 
by  formulae  (49)  to  (52)  inclusive.  It  will  be  observed  that  very 
considerable  reserves  are  required  under  the  ordinary  life  plan  and 
under  the  limited  payment  life  and  endowment  plans  at  the  higher 
ages  when  provision  is  made  in  case  of  disability  occurring  above  age 
60.  Particular  attention  is  called  to  the  fact  that  at  the  younger  ages 
at  the  longer  durations,  the  terminal  reserves  are  negative  where  there 
are  a  limited  number  of  premiums.  This  is  due  to  the  fact  that  the 
cost  of  the  benefit  in  such  instances  is  at  first  an  increasing  one  reach- 
ing a  maximum  at  a  certain  point,  the  cost  being  for  a  time  in  excess 
of  the  net  level  premium  and  interest  on  past  accumulations,  and  then 
decreasing  so  that  the  deficiency  is  made  up  by  the  payment  of  the  last 
premium  due,  the  reserve  being  negative  throughout  the  later  years. 

TABLE  IX. 

Amekican  Experience  Combined  A^^TH  Maccabees'  Probabilities  of  Invalidity 

AND  Death  Amongst  Invalids. 

Interest  31  per  cent. 

Extra  Terminal  Reserves  for  Cessation  of  Premiums. 

Allowance  for  Disability  to  Age  80. 

Ordinary  Life.  20  Payment  Life.  20  Year  Endowment. 

Ages.  Ages.  Ages. 

25  35  45  55  25  35  45         55  25         35  45  55 

Years. 

5       2.42       5..30       13.71       44.22       .03       .06       .98     20.76       .06       .08     1.20     22.26 
10       5.36     11.78       30.99       97.22       .01  —.01     1.73     38.99       .02  —.02     2.13     41.80 
15       8.97     19.93       52.78     150.74  —.05  —.12     1.10     31.90  —.09  —.08     1.35     34.20 
20     13.41     30.39       79.86     180.02 
25     19.02     43.85     107.89     143.26 
30     26.32     60.92     122.34 
35     35.83     78.84       94.89 
40     48.04     87.78 
45     60.96     67.44 
50     67.28 
55     51.45 

TABLE  X. 

American  Experience  Combined  with  Maccabees'  Probabilities  of  Invalidity 

AND  Death  Amongst  Invalids. 

Interest  SJ  per  cent. 

Extra  Terminal  Reserves  for  Cessation  of  Premiums. 

No  Allowance  for  Disability  Occurring  after  Age   60. 


Ordinary 

Life 

20  Payment  Life. 

20  Y 

car  Endowment. 

25 

35 

45 

50 

25 

35 

45           50 

25 

,?.■) 

45           50 

Years. 

5 

.39 

.52 

.79 

.72 

.03 

.06 

.54       .06 

.06 

.08 

.67       .07 

10 

.66 

.99 

1.28 

0 

.01 

—.01 

.54 

.02  - 

-.02 

.66 

15 

1.01 

1.45 

0 

—.05 

—.12 

—.09  - 

-.08 

20 

1.32 

1.69 

25 

1.61 

0 

30 

1.74 

35 

0 
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It  will  be  seen  the  reserve  that  is  usually  charged  up,  one-half  of  a 
nominal  premium,  almost  invariably  25  or  50  cents,  is  not  only 
grossly  inadequate  in  many  cases,  but  woefully  unscientific.  To 
charge  a  level  premium  for  an  insurance  policy  and  maintain  a 
reserve  at  all  durations  equal  to  half  of  the  annual  premium  would  be 
a  parallel  case.  The  laws  of  the  various  States  are  very  lame  when  it 
comes  to  permanent  disability.  They  should  be  amended  so  as  to 
provide  special  treatment  for  total  and  permanent  disability,  so  that 
such  feature  may  be  made  an  intrinsic  part  of  the  contract  if  a 
company  desires  to  introduce  the  benefit  under  discussion.  So  far 
as  my  knowledge  goes,  the  laws  of  only  one  State  have  a  reference 
to  total  and  permanent  disability  and  this  relates  merely  to  the 
reserve  under  the  circumstances.  This  beginning  I  am  sorry  to  say 
was  not  a  good  one  for  it  determines  the  reserve  as  one  half  the 
premium,  which  may  be  arbitrarily  determined. 

In  closing  I  desire  to  acknowledge  my  indebtedness  to  the  paper  of 
of  Dr.  Sprague,  "  On  the  Construction  of  a  Combined  Marriage  and 
Mortality  Table  from  Observations  made  as  to  the  Rates  of  Marriage 
and  Mortality  among  any  body  of  Men,  etc.,"  read  before  the 
Institute  of  Actuaries  March  31,  1879  and  appearing  in  the  Journal 
oj  the  Institute,  Volume  21,  Page  406  and  to  the  remarkable  paper  of 
the  Russian  Actuary,  E.  Hamza  already  mentioned,  the  demonstration 
in  this  paper  following  in  large  part  the  demonstrations  in  the  two 
papers  just  referred  to  ;  also  I  desire  to  express  ray  appreciation  for 
invaluable  suggestions  made  by  Mr.  Percy  C.  H.  Papps,  for  data  so 
generously  furnished  me  by  Mr.  Abb  Landis  as  well  as  for  the 
assistance  rendered  in  the  construction  of  the  tables  by  my  assistant, 
Mr.  Erston  L.  Marshall. 

The  purpose  in  writing  this  paper  will  be  amply  fulfilled  should  it 
lead  to  further  investigations  into  the  interesting  mathematical  princi- 
ples involved  in  this  subject  and  the  future  adoption  of  the  highly 
satisfactory  system  of  notation  used  herein  derived  from  Mr.  Hamza, 
as  well  as  to  a  discussion  of  the  applicability  of  fraternal  experience 
in  this  field  to  the  uses  of  our  life  companies,  touching  also  upon  the 
influence  which  such  diflPerences,  as  may  exist  in  the  composition  of 
those  two  kinds  of  organizations,  will  have  to  give  rise  to  differing 
experiences. 
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Legal  Notes. 


WENDELL  M.    STRONG. 


Taxation: — With  the  taxes  paid  to  the  different  States  assum- 
ing the  proportions  they  now  do,  any  question  involving  a  con- 
siderable amount  of  taxes  is  of  importance  to  the  whole  business 
of  life  insurance.  Such  a  question  is  decided  in  the  case  of  the 
Board  of  Assessors  of  the  Parish  of  New  Orleans,  etc.  vs.  The 
New  York  Life  Insurance  Co.,  decided  on  appeal  February  28th, 
1910,  in  the  United  States  Supreme  Court  (316  U.  S.).  This 
suit  was  brought  by  the  Company  because  of  an  attempt  to  tax 
both  policy  loans  made  in  Louisiana,  and  money  placed  in  bank 
in  course  of  transit  to  the  home  office  but  not  drawn  upon  for 
use  in  the  State.  The  United  States  Circuit  Court  decided  in 
favor  of  the  Company  and,  upon  appeal,  the  Supreme  Court  af- 
firmed this  decision.  As  regards  the  item  of  "  Loans  "  the  follow- 
ing extract  from  the  opinion  well  illustrates  the  reasoning  and  the 
basis  for  the  decision : — 

"  This  is  called  a  loan.  It  is  represented  by  what  is  called  a 
note,  which  contains  a  promise  to  pay  the  money.  But  as  the 
plaintiff  never  advances  more  than  it  already  is  absolutely  bound 
for  under  the  policy,  it  has  no  interest  in  creating  a  personal 
liability,  and  therefore  the  contract  on  the  face  of  the  note  goes 
on  to  provide,  that,  if  the  note  is  not  paid  when  due,  it  shall  be 
extinguished  automatically  by  the  counter  credit  for  what  we  have 
called  the  reserve  value  ^  of  the  policy.  In  short,  the  claim  of 
the  policyholder  on  the  one  side,  and  of  the  company  on  the  other, 
are  brought  into  an  account  current  by  the  very  act  that  creates 
the  latter.  The  so-called  liability  of  the  policyholder  never  exists 
as  a  personal  liability,  it  never  is  a  debt,  but  is  merely  a  deduc- 
tion in  account  from  the  sum  that  the  plaintiff  ultimately  must 
pay.  In  settling  that  account,  interest  will  be  computed  on  the 
item  for  the  reason  that  we  have  mentioned,  but  the  item  never 
could  be  sued  for,  any  more  than  any  other  single  item  of  a 
mutual  account  that  always  shows  a  balance  against  the  would-be 

^The  "loan  note"  spoke  of  4^  %  reserve  instead  of  mentioning  "cash  value." 
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plaintiff.  In  form  it  subsists  as  an  item  until  the  settlement, 
because  interest  must  be  charged  on  it.  In  substance  it  is  extinct 
from  the  beginning,  because,  as  was  said  by  the  judge  below,  it 
is  a  payment,  not  a  loan." 

Undeksi'atement  of  Age  : — Most  policies  issued  in  recent  years 
are  not  contestable  for  understatement  of  age  in  the  application, 
but  contain  rather  a  provision  for  the  adjustment  of  the  amount 
payable  in  case  there  has  been  such  understatement.  An  under- 
statement is  usually  not  known  until  the  proofs  of  death  reveal 
it,  consequently  it  is  of  importance  to  be  able  to  make  proper  ad- 
justment at  that  time,  otherwise  the  companies  are  defrauded, 
whether  it  be  by  mere  error  on  the  part  of  the  insured  or  by  intent. 

Two  cases  with  reference  to  this  subject  have  recently  been 
decided;  the  first  of  these  is  the  Mutual  Life  Insurance  Co.  of 
New  York  vs.  JSTew  (51  Southern  Rep.  61.)  which  was  decided 
in  the  Supreme  Court  of  Louisiana  on  December  13th,  1909,  and 
a  rehearing  denied  January  17th,  1910.  The  circumstances  of 
this  case  were  that  a  policy  for  $2,000  was  issued  on  May  11th, 
1901,  the  date  of  birth  given  in  the  application  being  March  29th, 
1849.  Death  occurred  in  1907,  and,  the  usual  inquiries  reveal- 
ing nothing  questionable,  the  amount  of  the  insurance  was  paid. 
Afterwards  it  was  discovered  by  the  Company  that  the  age  had 
been  misrepresented,  and  that  the  date  of  birth  was  really  March 
29th,  1829,  instead  of  1849,  and  suit  was  brought  to  recover  the 
difference  between  the  amount  paid  and  the  amount  that  would 
have  been  paid  under  the  method  of  adjustment  corresponding 
to  the  provision  which  Xew  York  State  and  a  number  of  other 
States  require  to  be  incorporated  in  policies  now  issued.^ 

The  clause  in  the  policy  which  specifically  gave  the  right  to  the 
Company  to  make  an  adjustment  for  understatement  of  age  read 
as  follows : — 

"  The  Comj)any  will  admit  the  age  of  the  insured  upon  satis- 
factory proof;  failing  such  i)roof,  if  the  age  shall  have  been  under- 
stated, the  amount  of  insurance  or  other  benefit  will  be  equitably 
adjusted." 

'  The  court  expressly  stated  that  its  decision  was  in  no  way  influenced  by  the  fact 
that  payment  had  already  been  made. 
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There  also  was  an  incontestability  clause  in  the  policy  reading 
as  follows: — 

"  After  two  years  from  the  date  of  issue,  this  policy  shall  be 
incontestable  if  the  premiums  have  been  duly  paid." 

The  case  was  decided  against  the  Company  in  the  lower  court, 
reversed  by  the  Court  of  Appeals,  and  in  the  decision  of  the  Su- 
preme Court  the  reversal  of  the  Court  of  Appeals  was  itself  re- 
versed. 

An  extract  from  the  opinion  is : — 

"  Effect  must  be  given,  if  possible,  to  both  of  the  clauses  of 
the  policy  copied  above,  for  the  special  controls  the  general. 

"  But  here  there  is  no  special  controlling  the  general  clause, 
one  clause  is  as  general  as  the  other,  and  one  does  not  for  that 
reason  modify  the  other.  One  of  the  conditions  relates  to  the 
misstatement  of  the  age,  and  that  applies  generally  to  all  insured. 
The  other  condition  relates  to  the  incontestability  of  the  policy 
after  two  years,  and  that  applies  equally  to  all  insured. 

"  Both  clauses,  being  general,  are  to  be  construed  together,  and 
effect  given  to  the  two. 

"  This  can  be  done  by  holding  that  the  Company  had  ample 
time  to  make  inquiry  about  the  insured  within  the  two  years  after 
the  date  of  the  policy.  If  he  has  understated  his  age,  the  Com- 
pany may  readjust  the  policy  contradictorily  with  the  insured  on 
the  basis  of  his  age,  as  before  stated  in  statement  of  facts,  as  a 
method  to  be  followed  in  the  readjustment  of  the  policy." 

This  short  extract  shows  that  the  Court  regarded  an  adjustment 
for  understatement  of  age  as  contesting  the  policy,  and  it  also 
regarded  the  clause  in  respect  to  adjustment  for  understatement 
of  age  and  the  clause  providing  for  incontestability  after  two 
years,  as  both  general,  neither  controlling  the  other:  consequently, 
it  arrived  at  the  conclusion,  that  any  such  adjustment  could  be 
made  only  within  the  two  year  period  within  which  the  policy  was 
contestable.  It  would  appear,  that,  neither  in  the  criterion  of  the 
difference  between  a  special  and  a  general  clause,  nor  in  the  re- 
garding the  adjustment  in  accordance  with  the  terms  of  the  policy 
for  understatement  of  age  as  contesting  the  policy,  has  this  opinion 
the  sanction  of  authority,  inasmuch  as  none  of  the  citations  in 
the  opinion  show  such  authority. 

The  second  of  these  cases  depended  upon  the  interpretation  of 
a  peculiar  statute.     It  is  that  of  Burns  et  al.  vs.  Metropolitan  Life 
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Insurance  Co.  (124  S.  W.,  539),  decided  in  the  Kansas  City  Court 
of  Appeals  (Missouri),  January  10th,  1910,  rehearing  denied 
January  24th,  1910.  The  Court  in  which  this  was  decided  is  not 
the  highest  court  of  the  State  and  corresponds  to  the  Appelate 
Division  in  New  York  State.  The  facts  of  the  case  were  that  the 
application  stated  that  the  applicant  was  65  years  of  age.  At 
death  the  Insurance  Company  claimed  that  the  true  age  at  issue 
was  79  instead  of  65.  There  was  a  provision  in  the  policy  reading 
as  follows : — 

"  Absolute  proof  of  age  may  be  required  with  proofs  of  claim 
hereunder  and  the  amount  payable  shall  be  the  insurance  that 
the  actual  premium  would  have  purchased  at  the  true  age  of  the 
insured." 

The  decision  of  the  Court  turned  upon  the  following  provision 
of  the  Missouri  Statutes : — 

"  No  misrepresentation  made  in  obtaining  or  securing  a  policy 
of  insurance  on  the  life  or  lives  of  any  person  or  persons,  citizens 
of  this  State,  shall  be  deemed  material,  or  render  the  policy  void, 
unless  the  matter  misrepresented  shall  have  actually  contributed 
to  the  contingency  or  event  on  which  the  policy  is  to  become  due 
and  payable,  and  whether  it  so  contributed  in  any  case  shall  be 
a  question  for  the  jury." 

In  the  decision  the  clause  of  the  policy  quoted  above  was  held 
to  be  contrary  to  the  statute  quoted,  and  in  consequence,  of  no 
effect  when  the  age  had  been  understated.  It  is  to  be  noted  that 
this  clause  is  a  provision  for  adjustment  for  misstatement  of  age 
conforming  to  the  laws  of  New  York  and  of  the  other  States  that 
direct  what  the  clause  in  the  policy  covering  adjustment  for  mis- 
statement of  age  shall  be,  and,  also,  that  it  is  precise  in  its  defini- 
tion of  what  amount  shall  be  payable  when  the  real  age  has  been 
ascertained.  Moreover,  there  is  no  concealed  avoidance  of  the 
whole  or  a  part  of  the  policy  in  it,  since  the  adjustment  is  to  the 
amount  actually  paid  for  at  the  real  age. 

There  is  also  the  interesting  point  that  the  statute  makes  it  a 
question  for  the  jury  whether  the  matter  misrepresented  contribu- 
ted to  death,  and  the  jury  decided  that  the  fact  the  age  was  79 
instead  of  65  did  not  contribute  to  death.  Part  of  the  opinion 
is  as  follows : — 
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"  But  we  have  the  statute  defining  in  positive  terms  a  public 
policy  to  govern  and  control  contracts  of  insurance,  and  we  ought 
not  to  so  interpret  such  contracts  as  to  allow  the  Insurance  Com- 
pany to  nullify  the  policy  adopted,  and  thwart  the  object  in- 
tended to  be  secured.  The  statute  does  not  require  that  the  mis- 
representation should  be  actually  fraudulent.  A  misrepresentation 
may  be  fraudulent  in  law  though  innocently  made.  The  statute 
says  that  misrepresentations  shall  not  be  material,  and  the  effect 
of  this  contract  is  to  make  them  material  by  allowing  them  to 
affect  the  amount  of  insurance.  Here  was  a  misrepresentation  as 
to  age,  and  we  are  asked  to  permit  it  to  reduce  the  amount  of 
the  policy  under  the  guise  of  a  contract  to  that  effect." 

The  question  decided  in  this  case  will  undoubtedly  go  to  the 
Supreme  Court  of  the  State  as  the  matter  is  of  importance  to  life 
insurance  companies  and  there  are  strong  arguments  in  their 
favor. 


Dividend  Estimates: — The  case  of  Timlin  vs.  Equitable  Life 
Assurance  Society  (124  N.  W.  Eep,  253),  decided  by  the  Supreme 
Court  of  Wisconsin  against  the  Company,  on  January  11th,  1910, 
is  startling  in  the  character  of  the  legal  doctrine  it  advances.  The 
basis  of  the  suit  was  a  dividend  estimate  but  the  decision  against 
the  Company  turned  upon  the  question  of  what  constituted  the  con- 
tract, and  consequently  bears  upon  contracts  in  general  as  well 
as  upon  life  insurance.  In  this  decision  the  Court  read  an  un- 
signed, separate  piece  of  paper,  not  referred  to  in  the  policy,  and 
different  in  size  and  in  appearance  from  the  policy,  into  the  con- 
tract. The  principle  here  involved  is  contrary  to  the  settled  law 
of  contracts,  and,  if  followed,  would  throw  wide  open  the  door  to 
fraud. 

The  facts  of  the  case  were  as  follows :  In  188G  William  H.  Tim- 
lin ^  took  out  a  policy,  which  had  a  tontine  dividend  period,  with 
the  Equitable  Life  Assurance  Society.  A  dividend  estimate  was, 
he  claimed,  delivered  to  him  with  the  policy,  being  attached  thereto 
by  a  pin.  The  sheet  of  paper  upon  which  the  estimate  was  given 
was  smaller  than  the  policy,  and  of  a  different  color  and  quality, 
and  the  estimate  was  not  signed.     The  policy  provided  that,  "  The 

^  The  plaintiff  was  a  Judge  of  the  Supreme  Court  of  Wisconsin  at  the  time  this 
case  came  before  it,  but  took  no  part  in  the  decision. 


340  LEGAL    NOTES. 

contracts  between  the  parties  hereto  is  completely  set  forth  in  this 
policy  and  the  application  therefor,  taken  together,  and  none  of 
its  terms  can  be  modified  ....  except  by  an  agreement  in  writ- 
ing "'  signed  by  one  of  the  authorized  officers ;  nevertheless  it  was 
claimed  by  the  plaintiff  that  the  estimate  on  the  separate  sheet 
did  constitute  a  part  of  the  contract,  and  the  Court  upheld  this 
claim  by  affirming  the  judgment  of  the  lower  court  in  favor  of 
the  plaintiff. 

The  estimate  which  was  partly  printed  and  partly  written  was 
as  follows : — 

"  The  JSTon-Forfeitable  and  Incontestable  Semi-Tontine  Policy. 

Equitable  Life  Assurance  Society  of  New  York. 

(These  estimates  are  the  authorized  figures  of  the  Society.) 

Policy,  $1,000.,  z\ge  34.     Annual  Premium,  $33.26.     Total  cost 

in  20   years,   $6G5.20.     Kind  of  Policy— Life  in   20   Pajments; 

Tontine  20  3'ears. 

If  policyholder  is  alive  and  policy  is  in  force  at  the  end  of  ton- 
tine period,  you  are  then  entitled  to  either  of  the  following  op- 
tions : — 

1st.     Withdraw  in  cash — 

Guaranteed  legal  reserve  in  policy  is.  . .  .      $514.31 
Guaranteed  surplus  is  estimated  at....        591.69 


Total    Cash $1,106.00 

2nd.    Take  paid-up  policy,  if  in  good  health, 

for    2,150.00 

3rd.    Take  a  life  annuity,  increasing  annually 

beginning   with 53.47 

And  besides  have  your  original  policy  carried 

till  death,  free  of  cost,  for 1,000.00 

This  pays  you per  cent.,  simple  interest,  or  4.40  per 

cent,   compound   interest,   besides  you   have   been  insured  twenty 
years  for  $1,000.00  without  cost." 

Part  of  the  opinion  is  as  follows: — ^ 

"  Stress  is  placed  on  the  provision  that  '  the  contract  between 
the  parties  hereto  is  completely  set  forth  in  this  policv,  and  the 
application   therefor,  taken  together,   and  none   of   its  'terms  can 

'  In  the  opinion  the  policy  is  referred  to  as  page  A,  the  estimate  as  page  B. 
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be  modified,  .  .  .  except  by  an  agreement  in  writing/  signed  by 
one  of  the  authorized  officers.  There  is  nothing  in  this  provision 
excluding  page  B  from  being  a  part  of  the  policy,  for  the  question 
remains :  What,  under  this  provision,  constitutes  the  policy  ?  .  .  .  . 
We  do  not  consider  that  the  words,  '  The  policy,'  as  used  in  this 
provision,  restrict  it  to  page  A.  The  term  as  here  used  is  applied 
to  the  contract  made  by  the  parties,  and  in  this  connection  em- 
braces the  agreements  of  the  parties,  whether  embodied  in  page  A 
or  in  both  pages  A  and  B.  We  cannot  therefore  from  these  words 
determine  whether  the  contract  of  the  parties  is  included  in  page 
A  or  in  both  pages  A  and  B. 

"  It  is  urged  that  the  provisions  contained  in  page  B,  in  connec- 
tion with  its  physical  appearance,  and  the  manner  of  its  attachment 
to  page  A,  indicate  that  page  B  is  not  a  part  of  the  written  con- 
tract made  by  the  parties.  Upon  this  point  the  argument  is  made, 
that,  in  their  very  nature,  the  contents  of  page  B  are  manifestly 
mere  statements  made  by  the  soliciting  agent,  and  mere  induce- 
ments held  out  by  him  to  induce  the  plaintiff  to  take  the  policy 
of  insurance  as  set  forth  on  page  A,  and  that  the  appearance  of 
page  B  in  the  handwriting  of  Jones,  the  soliciting  agent,  are 
persuasive  facts  confirming  tliis  claim.  The  contents  of  page  B 
are  of  the  nature  and  form  which  significantly  indicates  tlieir 
purport.  They  are  expressive  of  promises  and  agreements.  For 
example,  the  following :  '  If  policyholder  is  alive  and  policy  is  in 
force  at  the  end  of  tontine  period,  you  are  then  entitled  to  either 
of  the  following  options.'  This  language  is  followed  by  provisions 
which  specifically  set  out  the  options,  and  at  the  bottom  of  the 
page  the  statement  is  made  that  the  investment  will  pay  a  specified 
amount  of  compound  interest,  and,  without  cost,  will  insure  the 
plaintiff  for  twenty  years  for  the  amount  named  in  the  policy. 
These  portions  are  clearly  expressive  of  promises  and  are  phrased 
in  appropriate  language  of  contractual  obligations.  Wlien  read 
in  connection  with  the  other  page  of  the  contract  they  have  pro- 
bative force  as  showing  that  the  parties  considered  both  pages 
together  in  their  negotiations,  and  they  tend  to  support  the  claim 
that  they  are  part  of  the  contractual  transaction.  The  physical 
appearance  of  the  sheets,  as  presented  by  the  differences  in  tlie 
texture,  color,  or  quality  of  the  paper,  has  very  slight  weight  in 
determining  the  question  at  issue.  It  is  readily  perceived  that 
such  differences  do  not  negative  the  probability,  that  these  sheets 

were  used  by  the  parties  to  write  the  contract  made  by  them 

In  the  light  of  all  the  facts  and  circumstances  of  the  case  we  are 
persuaded  that  the  defendant  delivered  Exhibit  1,  consisting  of 
pages  A  and  B,  as  the  contract  of  insurance,  and  that  they  together 
constitute  the  contract  made  by  the  parties." 

This  decision  is  the  subject  of  an  able  criticism  by  the  Editor 
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of  the  Insurance  Law  Journal  in  the  March  issue  of  that  publi- 
cation.    Part  of  what  he  says  (omitting  citations)  is  as  follows: — 

"  This  decision  is  a  radical  departure  from  the  long  established 
doctrine  of  the  courts  that  separate  papers  accompanying  a  com- 
plete written  contract  of  insurance  which  is  in  itself  entire,  cannot 
modify  its  terms.  Xot  only  does  it  lay  down  a  principle  which, 
carried  to  its  legitimate  conclusion,  would  destroy  the  sacred  char- 
acter and  binding  force  of  such  agreements,  but  which  would 
logically  place  the  company  at  the  mercy  of  its  most  irresponsible 
representatives  in  the  field,  as  well  as  at  that  of  an  unscrupulous 
policyholder.  The  reasoning,  too,  by  which  this  conclusion  is 
reached,  involves  principles  so  at  variance  with  what  have  hereto- 
fore been  regarded  as  sound  judicial  rules  of  construction  that 
the  decision  calls  for  a  careful  examination,  since  its  acceptance 
as  a  precedent  by  other  courts  might  involve  such  grave  modifi- 
cation of  the  contract  relations  of  the  parties  as  would  go  to  the 
very  foundation  of  the  security  upon  which  life  insurance  rests. 

"  According  to  every  authoritative  decision  heretofore  rendered 
and  tlie  imanimous  views  of  the  leading  text  writers,  this  second 
document  (i.  e.,  the  "  estimate  ")  belonged  to  the  class  known  as 
papers  accompanying  the  policy.  It  is  a  general  principle  of  the 
law  of  contracts,  that  only  when  two  or  more  documents  are  con- 
temporaneously executed  by  the  same  parties  in  reference  to  the 
same  subject-matter  will  they  be  regarded  as  constituting  a  single 
contract.  It  is  further  necessary  that  such  accompanying  papers, 
unless  actually  signed  by  the  parties,  should  be  actually  incorpora- 
ted in  the  original  agreement  by  unequivocal  reference.  Mere 
reference  will  not  be  always  sufficient,  nor  even  indorsements  on 
the  back.  All  such  extrinsic  documents  are  at  most  representa- 
tions and  matters  of  good  faith.  The  application  itself  through 
the  foundation  of  the  contract  must  be  thus  incorporated  to 
become  a  part  of  tlie  same." 

"The  fundamental  rules  wliicli  have  been  heretofore  em- 
ployed in  the  construction  of  contracts,  must  be  changed,  and  the 
security  afforded  by  their  expression  in  written  form,  duly  signed 
by  the  parties,  can  apparently  no  longer  exist,  if  an  unsigned 
paper,  pinned,  by  some  party  unknown,  to  a  duly  executed  policy, 
entire  in  all  its  provisions,  may  be  allowed  the  binding  force  of 
an  integral  part  of  sucli  policy." 
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Power  to  Purchase  Real  Estate: — The  powers  that  a  life 
msurance  company  has  in  conducting  its  business  are  always 
matters  of  great  interest.  A  recent  case  in  the  State  of  New 
York  has  established  a  new  rule  as  to  the  real  estate  a  company 
may  own  in  the  conduct  of  its  business.  The  law  includes  in  the 
real  estate  that  a  company  may  own  such  as  "  shall  be  requisite 
for  its  convenient  accommodation  in  the  transaction  of  its  busi- 
ness.'"' There  are  also  under  different  sub-divisions  other  grants 
of  power  of  slightly  different  form  of  wording,  but  in  substance 
the  same.  The  Metropolitan  Life  Insurance  Company  wished  to 
purchase  real  estate  to  be  used  as  a  hospital  for  the  care  of  its 
employees  suffering  from  tuberculosis.  It  was  held  by  the  Super- 
intendent of  Insurance,  that  under  the  Insurance  Law  he  did  not 
have  the  power  to  grant  permission  for  such  purchase,  so  the  matter 
was  taken  into  the  Courts.  The  Appellate  Division  decided  in 
favor  of  the  Company,  and  the  matter  was  remitted  to  the  Super- 
intendent of  Insurance  for  his  consideration  on  its  merits  (120 
IST.  Y.  Sup.  649).     The  case  was  not  appealed. 

Part  of  the  opinion  is  as  follows : — 

"  The  real  estate  now  sought  to  be  purchased  is  to  be  built  upon 
and  actually  occupied  and  used  by  the  Company  itself  for  the  pur- 
pose of  caring  for  and  treating  those  of  its  employes  who  are 
afflicted  with  tuberculosis.  The  question,  then,  is  whether  it  is 
authorized  to  treat  and  care  for  such  of  its  employes.  If  so 
authorized,  it  becomes  a  part  of  its  business  so  to  do,  and  it  may 
acquire  convenient  quarters  iherefor. 

The  duties  of  the  employer  to  the  employe  have  been  enlarged 
in  recent  years,  and  are  not  merely  that  of  the  purchaser  of  the 
employe's  time  and  service  for  money.  The  enlightened  spirit 
of  the  age,  based  upon  the  experience  of  the  past,  has  thrown 
upon  the  employer  other  duties,  which  involve  a  proper  regard  for 
the  comfort,  health,  safety  and  well-being  of  the  employe.  A 
corporation  may  not  only  pay  to  its  employe  the  actual  wage 
agreed  upon,  but  may  extend  to  him  the  same  humane  and  rational 
treatment  which  individuals  practice  under  like  circumstances. 

I  think  the  Company  has  the  right  to  care  for  and  treat  its  em- 
ployes so  afflicted,  and  may  do  this  in  the  manner  which  promises 
the  best  result  to  the  patient  and,  consequently,  to  the  Company 
itself.  The  power  of  the  Company  to  rent  premises  for  such 
treatment  and  care  is,  I  think,  beyond  question :  and,  if  so,  it  is 
for  the  reason  that  the  premises  are  so  used  for  the  convenient 
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accommodation  of  the  Company  in  the  transaction  of  its  business. 
The  same  reasoning  permits  the  purchase  of  real  estate  upon 
which  the  Company  may  maintain  a  hospital  for  that  purpose. 

Accounting: — The  Courts  have  in  general  taken  the  stand 
that  a  policyholder  was  not  entitled  to  an  accounting  to  determine 
what  should  be  the  amount  of  his  dividend.  We  have,  however, 
a  recent  case  upon  the  other  side,  that  of  the  Equitable  Life  Assur- 
ance Society  of  the  United  States  vs.  Wmn  (Court  of  Appeals, 
Kentucky,  126  S.  W,  Rep.  153).  The  Kentucky  Court  in  its 
decision  and  opinion  upon  this  case  goes  farther  than  any  other 
court  has  done.  Kentucky  has  the  support  of  only  the  State  of 
Massachusetts  (and  perhaps  that  of  Wisconsin)  in  allowing  an 
accounting  to  a  policyholder,  but  Massachusetts  has  given  such 
an  accounting  only  upon  allegation  of  wrong  doing  and  fraud, 
whereas  the  opinion  in  the  present  case  would  lead  to  the  inference 
that  the  Court  would  allow  an  accoimting  to  any  and  every  policy- 
holder who  should  demand  it,  without  requiring  any  statement 
of  reason  whatever  therefor.  This  will  appear  from  the  portion 
of  the  opinion  quoted  below.  With  the  exception  of  the  States 
mentioned,  the  authority  is  all  against  the  right  of  a  policyholder 
to  an  accounting:  in  New  York  there  are  especially  strong  cases 
denying  such  right,  and  in  the  Supreme  Court  of  the  United  States 
the  well  considered  case  of  the  Equitable  Life  Assurance  Society  vs. 
Brown,  which  included  the  question  of  an  accounting,  was  decided 
in  favor  of  the  Equitable  on  March  1st,  1909. 

A  part  of  the  opinion  in  the  Winn  case  is  as  follows : — 

"  In  tontine  insurance  all  who  contribute  agree  that,  instead  of 
apportioning  it  among  them  all,  it  may  be  apportioned  among 
those  who  outlive  the  period  of  distributioti.  The  insurer  under- 
takes to  handle  the  fund  for  the  parties.  Its  pay  is  in  the  costs 
and  expenses  which  it  charges  as  toll.  The  balance  not  only 
belongs  equitably  to  those  contributing  to  it,  according  to  the  term 
of  their  contracts,  but  the  insurance  company  agrees  to  so  apportion 
it  among  them.  Now,  why  should  it  not  keep  its  contract?  To 
koc])  it  faithfully  and  honestly,  it  is  required  to  keep  books  of 
account.  Otherwise  its  apportionment  would  be  a  mere  guess, 
even  if  it  rose  to  that  dignity.  Tt  is  a  trustee,  and  agent  of  those 
for  whom  it  has  essayed  to  act.  It  will  not  be  heard  to  say  that  it 
would  be  too  troublesome  to  keep  accounts,  or  would  cost  too  much 
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to  render  the  parties  a  true  statement,  or  on  that  account  bo  im- 
practicable to  show  to  a  court  of  chancery  in  a  suit  for  accounting 
the  state  of  tlie  books. 

"  Nor  are  we  impressed  that  it  is  an  impracticable  matter  to 
exhibit  the  state  of  accounts,  if  they  are  kept.  If  the  Directors  of 
the  Society  act  intelligently  and  sincerely  in  apportioning  the 
surplus  among  those  whom  they  have  undertaken  to  apportion  it 
to,  they  must  have  before  them  when  they  act  substantially  the 
same  data  called  for  by  the  order  of  the  court  in  this  case.  Any 
less  would  be  such  neglectful  conduct  as  amounts  to  bad  faith. 
If  they  had  the  data  when  the  apportionment  was  made,  then  the 
same  material  could  be  furnished  to  the  court.  The  defendant 
ought  not  be  heard  to  say  that  he  (sic)  has  undertaken  to  deal 
with  so  many  people  that  it  cannot  find  the  time  to  make  them 
any  showing  of  how  it  has  conducted  their  business,  or  that  its 
magnitude  is  such  it  cannot  afford  to  either  keep  accurate  and 
intelligible  books  of  account,  or  have  statements  made  up  from 
them  in  a  case  in  which  a  party  is  justly  and  legally  entitled  to  it. 
The  primary  accounting  does  not  necessarily  involve  giving  the 
name,  number,  amount,  and  so  forth,  of  each  policy.  But  a  fair 
and  explicit  classification  of  the  head  items  in  the  aggregate, 
and  subject  to  impeachment,  should  have  been  furnished  along 
the  line  indicated  in  the  Circuit  Court's  order.  The  refusal  was 
just  ground  for  the  action  of  the  Court  in  entering  the  judgment 
appealed  from." 

There  is  a  side  light,  which  is  interesting  to  actuaries,  in  the 
•following  erroneous  explanation,  included  in  the  opinion,  of  what 
life  insurance  premiums  are  and  how  they  are  obtained. 

"  The  premiums  include  a  sum  which  at  interest  at  414  per  cent, 
compounded,  will,  at  the  end  of  the  expiration  of  the  expectancy 
of  the  life  of  the  insured,  pay  to  his  estate  the  principal  sum  in- 
sured, which  is  called  the  reserve  of  the  policy.  That  is  always 
provided  for  and  always  collected  in  each  life  insurance  premium. 
In  addition,  another  sum  is  included  in  the  premium,  called  the 
'  mortuary  fund/  which  pays  the  death  losses  of  that  per  cent, 
who  die  before  the  expiration  of  their  life  expectancies.  Their 
aggregate  is  the  flat  or  level  cost  of  insurance." 

Limitation  of  Expenses: — The  case  of  Travelers  Insurance 
Company  vs.  Kelsey  (118  IST.  Y.  Sup.  873)  deals  with  the  limita- 
tion put  by  Section  97  of  the  N'ew  York  Insurance  Law  upon 
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the  amount  that  can  be  expended  for  new  business.  One  item 
of  the  amount  allowed  for  such  expense  is  the  assumed  mortality 
gain  under  the  Select  and  Ultimate  Table.  The  Superintendent 
ruled  that  tlie  amount  of  such  assumed  mortality  gain  could  not 
be  greater  than  the  net  premium,  less  50%  of  the  one  year  term 
rate,  under  the  idea  that  there  must  be  enough  left  of  the  first 
year's  net  premium  to  pay  the  cost  of  the  first  year's  insurance. 
The  Company  contended  that  such  a  ruling  was  not  justified  by 
the  law  which  placed  no  such  limitation  on  the  assumed  mortality 
gain.  The  Appellate  Division  on  September  15th,  1909,  upheld 
the  contention  of  the  Company. 

Right  to  Proceeds  of  Industrial  Policy: — The  case  of  the 
Metropolitan  Life  Insurance  Co.  vs.  Hooppel,  et  al.  (74  Atlantic 
Reporter  467)  is  a  case  of  interpleader  by  the  Metropolitan  Life 
to  determine  the  right  to  the  proceeds  of  an  industrial  policy. 
As  it  is  the  opinion,  rather  than  the  decision,  for  which  this  case 
is  here  noted,  we  can  only  refer  to  it  and  suggest  that  it  be  read 
by  those  interested  in  the  subject. 

Eight  of  Recision  : — Tlie  case  of  Lewis  vs.  Xew  York  Life 
Insurance  Co.  (173  Fed.  Rep.  1009)  in  the  United  States  Circuit 
Court  for  the  Eastern  District  of  Pennsylvania,  upon  a  motion  for 
a  new  trial,  decided  an  important  point  in  favor  of  the  Company. 
The  facts  were,  that  Lewis  was  insured  in  the  ISTew  York  Life, 
and  under  the  provision  of  his  policy  he  had  the  right  to  borrow 
upon  the  sole  security  of  the  policy,  a  specified  sum  of  money. 
He  borrowed  $1,300  in  the  spring  of  1908.  He  afterwards  in- 
quired how  much  more  money  he  could  borrow  on  the  policy,  in- 
dicating that  his  purpose  was  to  borrow '"the  entire  amount  he  was 
able  and  let  the  policy  lapse.  Although  the  policy  gave  the  right 
to  a  larger  loan,  he  was  informed  by  the  branch  office  of  the  Com- 
pany that  he  had  not  the  right  to  borrow  more;  not  waiting  for 
an  authoritative  statement  from  the  home  office,  he  brought  suit 
for  recision  of  the  contract  and  recovery  of  the  premiums  paid. 
The  Court's  decision  in  favor  of  the  Company  seems  to  have  been 
upon  the  ground  that  the  agreement  to  lend  upon  the  policy  was 
incidental  and  collateral  and  not  of  the  essence  of  the  contract. 
The  Court  said  in  this  connection: — 
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"  It  is  also  urged  on  behalf  of  tlic  defendant  that  the  principal 
contract  between  the  parties  was  the  agreement  to  pay  $30,800 
upon  the  plaintiff's  death,  or  at  the  expiration  of  the  stated  period, 
and  that  this  contract  was  in  no  respect  interfered  with  by  the 
defendant;  whereas  in  Black's  Case,  the  Company's  interference 
with  the  snm  insured  is  the  only  ground  of  the  decision.  It  is 
argued  that  the  defendant's  agreement  to  lend  specified  sums  from 
time  to  time  was  incidental  and  collateral,  and  that  an  action  for 
its  breech  would  lie,  although  tlie  principal  contract  had  not  been 
disturbed.  I  think  this  position  is  sound,  and  that  the  agreement 
to  lend  is  in  effect  an  independent  undertaking,  not  necessarily 
connected  with  the  contract  to  insure." 


Eight  to  Proceeds  in  Winding  up  of  Company: — In  Wel- 
lington's Claim  (18  Ontario  Law  Eeports,  411)  the  question  of 
wdiat  becomes  of  the  proceeds  of  policies  in  case  the  Company  is 
wound  up  before  the  death  of  the  insured  is  considered.  The 
action  was  brought  as  a  test  case  in  order  to  determine  this  matter 
and  the  result  is  well  expressed  in  the  following  extract  from  the 
opinion : — 

"  The  principle  of  the  Ontario  Insurance  Act  is  to  permit  the 
assured  from  time  to  time  to  make  whatever  changes  he  may  con- 
sider necessary  or  advisable  in  the  members  of  the  preferred  class 
of  beneficiaries  who  are  to  take.  And  in  any  event  the  right  of 
any  such  beneficiary  to  participate  is  not  absolute  until  he  shall 
have  survived  the  assured.  Therefore,  in  this  case,  the  mere  acci- 
dent that  moneys  become  payable  in  respect  of  the  policy  by  reason 
of  the  winding-up  of  the  association  in  the  life-time  of  the  as- 
sured, while  it  does  not  impair,  does  not  accelerate,  the  rights  of 
the  beneficiaries. 

"  The  moneys  should  be  paid  into  Court  to  the  credit  of  this 
matter,  and  while  there  will  be  subject  to  such  control  of  the  as- 
sured as  is  exercisable  by  him  over  a  trust  fund  created  by  Sec. 
159  of  the  Ontario  Insurance  Act;  and,  subject  as  above,  the 
moneys  may  be  paid  out,  on  the  death  of  W.  E.  Wellington,  to  the 
named  beneficiaries  then  surviving,   in  equal   shares." 

.  x4.N  Old  Case  : — One  of  the  venerable  cases  wliich  is  interesting 
because  of  its  age  has  again  been  acted  on  in  an  appeal.  It  is 
the  case  of  Goldschmidt  et  al.  vs.  The  Mutual  Life  Insurance 
Company  of  ISTew  York,  decided  by  the  Appellate  Division  in 
1909  (134  App.  Div.  475).  The  action  was  first  brought  in  1877, 
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and  the  case  has  been  in  the  courts  since  that  time.  The  defense 
was  that  of  suicide,  the  circumstances  being,  that  the  insured  was 
in  financial  trouble  and  would  have  been  compelled  to  make  a 
settlement  with  his  creditors.  He  was  found  dead  in  bed  one 
morning,  and  a  very  strong  odor  of  bitter  almonds  and  an  empty 
phial  which  smelled  of  prussic  acid,  were  evidence  of  suicide. 
The  question  before  the  Appellate  Division  in  this  latest  decision 
was  whether  the  evidence  tending  to  show  his  financial  difficulties 
and  conversations  about  them  with  the  plaintiffs  were  properly 
excluded  at  the  trial.  The  Court  held  unanimously  that  such 
evidence  should  have  been  admitted,  reversed  the  judgment  which 
had  been  rendered  against  the  Company,  and  granted  a  new  trial. 
The  new  trial  will  be  the  fourth  one  in  this  cause  celeire. 
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Abstract   of   the   Discussion    of    Papees   read   at 
THE  Previous  Meeting. 


SOME    CONSIDERATIONS    RELATIVE    TO    THE    PROBABLE    FUTURE    OF 
THE    INTEREST    RATE — WALTER   S.    NICHOLS. 

Vol.  XI,  Page  131. 

Written  Discussion. 

Mr.  Graham: 

In  attempting  to  comment  upon  Mr.  Nichols'  masterful  theses 
on  "  Some  Considerations  Eelative  to  the  Future  of  the  Interest 
Rate,"  it  is  a  pleasant  duty  to  attest  to  the  high  feeling  of  appre- 
ciation so  freely  expressed  at  the  time  the  paper  was  delivered, 
and  which  I  feel  animates  all  members  of  this  society  in  regard  to 
this  paper  of  Mr.  Nichols. 

I  remember  well  the  occasion  a  decade  ago,  to  which  Mr.  Nichols 
refers,  when  he  and  our  lamented  Charlton  Lewis  of  kindred 
endowments  and  versatile  familiarity  with  scientific  matters  and 
public  affairs  were  practically  alone  in  opposing  pessimism  as 
regards  the  future  of  the  interest  rate,  and  particularly  the  imme- 
diate future.  If  I  recall  Mr.  Lewis  correctly,  he  claimed  at  that 
time  that  the  interest  pendulum  in  its  downward  swing  had  passed 
the  low  point  in  the  arc,  and  was  at  that  very  time  on  the  ascending 
scale.  It  was  about  the  same  time  to  which  Mr.  Nichols  refers  that 
the  late  John  A.  McCall,  then  President  of  the  New  York  Life  In- 
surance Company,  obtained  a  symposium  of  opinions  regarding  the 
interest  rate  from  leading  financiers  and  members  of  large  financial 
institutions  other  than  life  insurance  companies,  reflecting  the 
then  popular  view  that  the  interest  rate  was  working  to  a  lower 
level.  Undoubtedly  the  reason  that  the  judgment  of  these  finan- 
ciers was  not  borne  out  in  after  events  was  largely  the  failure  to 
take  into  account  the  innumerable  items  which  Mr.  Lewis  pointed 
out  as  psychological  and  material  influences. 

Difficult  as  it  is  to  forecast  the  exhaustion  of  natural  resources, 
it  is  yet  much  simpler  than  to  estimate  the  probable  effects  of 
exploitation,  invention,  and  discovery  which  materially  affect  the 
interest  rate,  or  judge  of  the  psychological  causes  for  optimism 
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as  to  profitable  employment  of  money,  which,  as  has  been  well 
pointed  out,  may  keep  the  interest  rate  up,  as  the  hope  for  large 
returns  has  its  effect  upon  money  demand,  and,  consequently,  upon 
the  rate  of  money. 

I  will  not  attempt,  in  lack  of  qualification  so  to  do,  to  follow 
]\Ir.  Xichols  in  viewing  comprehensively  the  various  considerations 
that  influence  the  interest  rate,  but  I  will  limit  m^'self  to  a  review 
of  investment  returns  as  recorded  for  life  insurance  companies  in 
xVmerica,  to  bring  out  points  which  in  my  judgment  have  had 
considerable  influence  on  the  rate  earned  by  life  insurance  in 
the  past  few  years  and  may  well  be  calculated  to  affect  the  probable 
future  rate  of  earnings  on  total  admitted  assets.  Using  rates 
earned  on  admitted  assets  as  compiled  by  the  Spectator  Company 
from  aggregates  of  twenty-eight  leading  companies,  the  rate  is 
shown  for  quinquennial  periods,  as  follows : 


1890-1894 

o.077o 

189-5-1899 

4.88 

1900-1904 

4.66 

1905-1909 

4.77 

These  figures  display  a  pretty  steady  decline  culminating  in  the 
quinquennial  period  from  1900  to  1904,  and  from  which  there 
has  been  a  reaction  in  the  period  from  1905  to  1909.  Taking 
these  returns  vear  bv  year,  thev  show  from  1900  to  1909,  per- 
centages as  follows:  "4.()7,  4.61,  4.58,  4.61,  4.63,  4.68,  4.67,  4.80, 
4.77,  and  4.79.  The  year  1902  shows  the  minimum,  4.58,  the  year 
preceding  and  the  year  following  each  shovdng  4.61. 

There  are  many  disturbing  influences  which  have  served  to  have 
an  effect  upon  this  exhibit,  including  the  panic  of  October,  1907, 
where  the  decrease  in  values  brought  about  through  market  con- 
ditions naturally  served  to  make  the  rate  of  interest  on  invested 
funds  appear  higher  by  depreciating  the  market  value  of  these 
funds,  and  a  consequent  opposite  effect  on  the  returns  of  1908  as 
these  values  reacted  back.  The  largest  increase  in  the  rate  is 
shown  from  4.67%  in  1906  to  4.80%  in  1907,  a  gain  of  13 
hundredths  per  cent.,  which  undoubtedly  ^as  largely  affected  by 
the  market  conditions  at  that  time.  Whatever  this  effect  was,  it 
has  since  heen  equalized,  and  leaves  the  interest  rate  remaining 
at  practically  the  same  point,  namely  4.79%,  which  it  attained 
on  the  market  showing  in  1907. 

In  looking  back  over  the  increase  in  rate  of  earnings  in  recent 
years,  the  clianges  in  the  proportion  of  the  different  kmds  of  life 
insurance  investments  appear  suggestive  and  worthy  of  note.  In 
1902,  when  the  interest  rate  is  shown  at  its  minimum,  the  com- 
bined aggregates  of  all  Old  Line  insurance  companies,  including 
industrial  companies,  had  a  distribution  of  assets  as  follows: 
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Assets.  Amount.  Percentage. 

Keal  estate  owned $170,152,287  8.13 

Bond  and  mortgage  loans 573,262,000  27.41 

Bonds  owned 872,087,030  41.69 

Stocks  owned 131,751,255  6.30 

Collateral  loans 61,000,012  2.92 

Premium  notes  and  loans 127,927,668  6.12 

Cash  in  office  and  banks 95,783,955  4.58 

Ket  def  d  and  imp'd  prem 38,904,365                     

Another  assets 20,954,270                     

In  1908,  which  at  this  time  is  the  last  available  compilation  of 
the  Spectator  Company,  upon  the  same  basis  the  distribution  of 
assets  in  combined  aggregates  was  as  follows : 

Assets.  Amount.  Percentage. 

Eeal  estate  owned $  166,874,569  4.94 

Bond  and  mortgage  loans 987,253,140  29.21 

Bonds  owned 1,452,827,572  42.98 

Stocks  owned 147,069,411  4.35 

Collateral  loans 30,618,300  .90 

Premium  notes  and  loans 434,259,309  12.85 

Cash  in  office  and  banks 72,487,594  2.14 

Net  def  d  and  unp'd  prem 47,405,112                      

All  other  assets..". 41,499,083                     

From  a  review  of  these  figures  there  appear  to  be  reasons  for 
changes  in  the  aggregate  interest  rate  in  the  last  few  years,  which 
may  well  have  their  effect  upon  the  future  interest  rate  so  far  as 
American  life .  insurance  is  concerned. 

Consider  the  first  item  of  real  estate.  This  has  been  one  of 
the  most  unsatisfactory  investments  of  American  life  insurance 
from  the  point  of  actual  money  returns.  Even  the  figures  as 
displayed  clo  not  bring  out  in  full  force  the  showing  of  the  real 
estate,  since  depreciation  has  been  marked  off  generally  in  many 
parcels  which  still  show  but  meagre  returns  upon  book  values.  Of 
course  there  are  many  other  instances  where  the  real  estate  invest- 
ments have  been  profitable,  showing  both  appreciation  in  holdings 
and  profit  on  sales.  Then,  too,  the  differences  in  experience  be- 
tween various  companies  has  been  large.  ISTevertheless,  as  a  whole 
I  think  the  statement  can  well  stand,  that  real  estate  has  been  the 
most  unsatisfactory  investment  in  life  insurance,  and  the  one 
netting  the  smallest  returns.  In  this  conclusion  I  do  not  under- 
take to  include  any  advertising  value  which  a  company  might 
reasonably  claim  from  o^^Tiership  of  showy  home  office  buildings 
or  substantial  structures  elsewhere. 

In  the  period  from  1902  to  1908, companies  have  not  only  reduced 
their  real  estate  ownings  from  8.13%  of  the  total  admitted  assets 
to  4.94%,  but,  despite  a  60%  increase  in  the  total  assets,  have 
actually  reduced  the  real  estate  owned  by  three  and  a  third  millions 
of  dollars. 
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"Bond  and  mortgage  loans"  and  the  "Bonds  owned"  items 
have  not  appreciably  changed  proportions  in  the  percentage  of 
total  assets  during  tliis  period,  as  is  seen  from  the  exhibit,  although 
the  bonds  and  mortgage  loans  have  increased  from  27.405%  to 
29.20%,  and  the  bonds  owTied  from  41.G9%  to  42.98%.  "Bonds 
OM-ned,"  in  their  proportion  to  the  whole  assets  have  fluctuated 
from  year  to  year,  but  not  in  any  steady  progression  upwards, 
retaining  upon  the  whole  about  the  same  level.  Bond  and 
mortgage  loans,  however,  becomes  a  more  significant  item,  inas- 
much as  the  figures  worked  down,  from  1902  to  the  low  point  of 
26.74%  achieved  in  the  year  of  the  insurance  investigation,  De- 
cember, 1905.  From  this  point  in  1905  the  bond  and  mortgage 
item  shows  a  10%  increase  to  1908,  which  is  achieved  by  a  short 
jump  in  the  following  year  1906  of  ll^%,  rising  nearly  2%  in 
the  following  year,  and  reacting  nearly  1%  in  1908. 

"Stocks  owned"  show  a  decrease  from  6.3%  to  4.35%,  which 
has  been  brought  about  by  a  steady  dwindling  of  the  stocks.  The 
dimmution  in  the  percentage  of  the  stocks  held  will,  of  course, 
continue — and  continue  rapidly — under  new  State  laws  which  com- 
pel the  disposal  of  stocks,  and  prevent  new  investments  in  stocks. 
As  interest  earners  stocks  have  given  satisfactory  returns.  It  is 
well  Ivnown  that  laws  pertaining  to  the  disposal  of  stocks  are  not 
based  on  any  claims  that  the  returns  were  not  large  and  substan- 
tial, but  seem  to  have  been  in  anticipation  of  danger  from  life 
insurance  companies  entering  into  entangling  alliances  and  owner- 
ships through  stocks  in  subsidiary  corporations.  Sensitiveness  of 
stocks  to  market  conditions  is  another  item  which  operates  against 
their  advisability  as  a  life  insurance  investment. 

"  Policy  loans "  shows  a  remarkable  increase.  A^liile  the  total 
assets  of  the  companies  from  the  period  from  1902  to  1908  in- 
creased nearly  60%,  the  outstanding  policy  loans  and  premium 
notes  increased  250%.  In  1902  policy  loans  were  6.12%  of  the 
assets,  and  in  1908  12.85%,  an  increase  more  than  double  in  the 
relative  percentage  of  the  whole.  The  large  effect  that  this  must 
have  upon  the  aggregate  interest  returns  of  a  company  becomes 
apparent  when  we  consider  that  few  policy  loans  are  made  for  less 
than  5%, — a  rate  greater  than  the  aggregate  investment  rate  shoAvn 
during  the  past  fifteen  years.  Since  there  is  absolutely  no  element 
of  risk  in  loans  secured  against  the  reserve,  and  practically  no  ex- 
pense in  the  handling  of  the  loans,  the  gross  rate  is  practically  a 
net  rate. 

Increased  significance  comes  from  the  fact  that  policy  loans  show 
a  steadily  increasing  ratio  to  the  total  admitted  assets,  and  pro- 
gressive increase  in  volume  in  each  successive  year  up  to  the  high 
point  sho^vn  for  1908.     The  showing  from  1902  is  as  follows : 
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Year.  Policy  Loans.             Total  Admitted  Assets.  Percentage. 

1902  127,927,668  2,091,822,851  6.12 

1903  158,567,609  2,265,221,193  7.00 

1904  189,738,779  2,498,960,968  7.59 

1905  225,568,149  2,706,186,867  8.33 

1906  265,902,863  2,924,253,848  9.09 

1907  348,458,980  3,052,732,353  11.41 

1908  434,259,309  3,380,294,090  12.85 

ISText  in  the  items  of  assets  comes  "  Cash  in  office  and  banks." 
In  1902  this  figure  is  sho-WTi  at  4.58%  of  the  total  assets,  and  in 
1908  is  shown  at  less  than  half  this  total,  percentage  being  2.14% 
of  the  total  assets.  Since  the  cash  in  office  and  banks  is  naturally 
the  least  productive,  the  cutting  do^wTi  of  relative  cash  on  hand  has 
naturally  made  an  appreciable  difference  in  the  interest  rate,  es- 
pecially since  the  money  put  in  actual  investment  has,  no  doubt, 
more  than  doubled  its  earning  capacity.  Not  only  has  the  relative 
percentage  been  reduced,  but,  despite  the  large  increase  in  assets, 
the  "  Cash  in  office  and  banks  "  is,  in  actual  dollars,  30%  less 
than  five  years  previous.  This  30%  reduction  was  practically 
achieved  in  one  year,  as  appears  from  comparing  the  figures  of 
December  31st,  1904,  with  those  of  December  31st,  1905.  Since 
1905  the  figures  have  shown  a  tendency  towards  a  lower  level  as 
a  relative  part  of  the  whole  assets  of  a  company  in  reducing  ratios. 

The  remaining  items  in  the  showing  of  assets,  comprising  "  Net 
deferred  and  unpaid  premiums  "  and  "  All  other  assets,"  may  be 
ignored  for  the  purpose  of  this  analysis. 

Eeviewing .  the  actual  distribution  of  assets  in  the  light  of  the 
different  interest  rates  earned  upon  the  different  classifications  of 
assets,  the  importance  of  changes  in  these  classifications  as  a  factor 
in  the  future  life  insurance  rate  deserves  consideration.  In  this 
respect  the  great  variation  in  interest  earnings  between  leading 
companies  in  the  United  States  also  commands  study  and  attention. 

The  fluctuation  in  interest  rates  between  the  dift'erent  companies 
is  brought  out  forcibly  in  the  Spectator's  exhibit,  showing  the  rate 
earned  on  the  mean  invested  funds  of  twenty-eight  leading  com- 
panies for  the  period  of  1890  to  1909,  ranging  from  4l^%  to  a 
little  over  61/2%,  and  averaging  for  the  whole  4.8%.  Analyzing 
these  figures  year  by  year  from  1890  to  1909,  the  aggregates  as 
given  for  the  twenty  years  are  not  produced  from  any  unusual 
condition  arising  during  any  one  or  several  years,  but  represent 
with  fair  accuracy  the  range  of  the  interest  rate,  not  only  during 
the  twenty  year  period  covered,  but  for  each  and  every  year  in  the 
period. 

The  high  interest  rates  have  come  from  farm  mortgage  invest- 
ments, and  23roduce  in  themselves  a  phenomenon  worthy  of  study. 
The  interest  rates  on  farm  mortgages  fluctuate  in  much  the  same 
style  between   different  sections  of  the   country   asking  for  farm 
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mortgage  money  as  the  different  classes  of  total  assets  appear  to 
fluctuate  in  earning  power.  It  may  be  added,  therefore,  that  the 
top  rate  interest  returns  are  not  only  attained  in  farm  mortgages, 
but  are  attained  in  farm  loans  in  the  newer  sections  of  the  country, 
and  introduce  the  subject  of  the  element  of  risk,  ably  discussed 
by  Mr.  Xicliols  as  a  factor  in  the  influences  at  work  upon  the  rate. 
The  particular  company  earning  the  top  rate  of  interest  in  the 
exhibit  referred  to,  is  not  only  a  farm  mortgage  company,  but  has 
followed  the  higher  rates  through  the  newer  sections  of  the  country, 
and  if  it  has  undertaken  risks  in  obtaining  farm  loans,  it  has 
seemed  to  do  so  without  experiencing  any  fluctuations  in  its 
interest  earnings,  or  in  its  net  showing  on  investment  returns  after 
adjustment  of  investment  profits  and  losses  for  the  separate  years. 

This  opens  up  the  question  as  to  the  effect  upon  the  rate  and 
the  supply  of  a  more  general  willingness  to  invest  money  in  real 
estate  loans,  and  especially  in  farm  loans.  Undoubtedly  there  are 
some  limits  beyond  which  farm  loan  money  could  not  be  placed 
to  advantage,  and  long  before  these  limits  would  be  reached  the 
interest  rate  could  be  looked  to  to  reflect  the  increasing  supply. 
On  the  other  hand,  following  out  the  law  of  supply  and  demand, 
as  I  gather  it  from  Mr.  Nichols'  paper,  we  must  look  to  intensi- 
fied cultivation,  and  the  profitable  employment  of  machinery,  and 
a  willingness  to  expand  that  might  well  follow  an  increased 
ability  to  borrow  nioney  on  agricultural  properties,  and  as  a  con- 
sequence multiply  the  demand  by  opening  new  avenues  of  money 
employment  as  money  becomes  more  available.  While  in  a  sense 
the  city  real  estate  loan  is  a  proposition  apart — none  the  less  the 
building  up  of  our  agricultural  countr}',  the  cultivating  and  work- 
ing of  our  natural  resources,  is  what  creates  and  makes  our  cities. 

AAliile  Mr,  Nichols  has  ably  sketched  the  progress  made  in 
utilizing  the  world  at  large  through  the  process  of  occupancy  of 
the  world's  lands  and  properties,  and  the  exhaustion  of  the  world's 
natural  resources,  we  none  the  less  falter  at  drawing  a  deduction 
tliat  v.-ould  lead  us  to  look  at  this  time  for  any  halt  in  the  world's 
progress.  The  farmer  in  Illinois  can  sell  his  land  to-day  at  $200 
an  acre  and  move  to  Iowa,  where  he  can  obtain  much  more  land 
for  the  same  investment.  The  Iowa  farmer  can  likewise  sell  out 
at  a  large  figure,  and  multiply  his  area  and  consequent  productivity 
by  repurchasing  in  North  Dakota,  and  the  North  Dakota  farmer 
in  the  same  way  can  swap  advantageously  to  Montana.  This  trend 
through  neigliboring  States  goes  on  in  other  sections  of  the  country 
tlian  tlie  Norllnvest.  Though  the  world's  lands  be  practically 
labeled  with  proprietary  title,  still  the  process  of  intensified  farming 
is  delayed,  following  the  lack  of  necessity  where  multiplied  holdings 
give  larger  returns  than  multiplied  intensity.  In  the  Old  World, 
farms  are  cultivated  to  luake  agricultural  returns  profitable  on  land 
valued  at  $2,000  an  acre. 
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Tliis  suggestion  goes  to  show  what  is  possible  when  the  necessity 
for  intense  cultivation  arises,  and  how  long  delayed  any  process 
of  over-population  of  our  agricultural  country,  or  over-development 
of  our  agricultural  or  landed  resources  will  be.  In  the  same 
way  it  reflects  increasing  value  of  lands  that  will  add  increasing 
securities  to  any  loans  made  for  the  development  of  these  lands. 

Money  today  is  borrowed  by  the  small  farmer  in  the  newer 
countries  at  rates  as  high  as  10%  and  12%,  and  yesterday's  rate 
was  higher,  as  the  pioneer  and  his  propositions  were  newer.  Small 
bankers  through  these  sections  have  not  only  enriched  themselves 
in  loaning  to  the  small  man  at  these  rates,  but  have  in  many  cases 
built  up  independent  fortunes  by  confiscating  properties  wherever 
they  could  do  so  within  the  range  of  the  law,  for  the  values 
loaned.  Large  as  the  interest  rate  has  been  with  many  of  these 
investment  sharks  through  our  newer  country,  it  has  yet  failed  to 
rival  the  big  earning  factors  that  came  to  them  through  obtaining 
the  lands  upon  which  these  loans  were  made,  and  which  the  lack 
of  available  loan  money  in  the  country  has  prevented  the  unfortu- 
nate borrower  from  being  able  to  refund  at  a  lower  rate,  or  any 
rate,  upon  the  security  he  had  to  offer.  In  such  cases  it  was  the 
value  and  not  the  lack  of  value  that  foreclosed  t]  e  loan. 

City  loans  are  more  popular  because  more  easily  investigated, 
and  therefore  more  attractive  at  not  rates  lower  than  the  farm 
loan  by  margins  roughly  representing  the  investor's  idea  of  the 
superior  security  in  the  city  loan.  Here  again  comes  the  psycho- 
logical principle  put  forward  by  Mr.  Lewis  and  Mr.  iSTichols,  that 
it  is  the  expectation  of  returns,  or  lack  of  them,  that  determines  the 
investor's  bid  for  monej^;  so,  too,  it  is  the  expectation  of  larger 
security,  or  rather  the  distrust  of  less  tangible  and  demonstrable 
security,  that  has  operated  against  the  country  loan,  and  the  rate 
for  the  pioneer  and  his  newer  country. 

When  we  consider  the  concrete  situation  with  life  insurance 
investment  returns,  as  recorded  in  life  insurance  figures,  and  the 
abstract  considerations  that  influence  the  interest  rate,  as  ably 
sketched  in  Mr.  Nichols'  paper,  there  appears  no  present  reason 
for  pessimism  in  life  insurance  regarding  the  interest  rate. 

The  interest  rate  in  life  insurance  is  crucial.  It  must  be  safe 
beyond  peradventure.  Beyond  this,  however,  it  woidd  appear  to 
me  at  this  time  that  ultraconservatism  in  the  interest  rate,  con- 
sidering the  tremendous  influence  it  has  in  affecting  the  cost  of 
insurance  and  in  tying  up  moneys  in  the  reserve  accounts,  is  more 
properly  "  extremeism  "  than  conservatism  at  all.  If  the  idea  is 
to  pay  large  dividends  it  is  effectual.  This  I  understand  to  be  the 
case  in  England,  and  reserves  in  some  English  companies  as  low  as 
2%  are  certainly  calculated  to  keep  up  the  actual  amount  of  bonus. 
This,  however,  cannot  be  said  to  reduce  the  cost  of  insurance  in 
any  sense,  and  in  America,  where  the  value  of  money  is  esteemed 
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for  its  immediate  productivity,  it  appears  the  wiser  part  not  to 
retain  the  policyholder's  money,  beyond  necessity  for  absolute 
security,  in  order  to  earn  dividends  under  laws  limiting  investment 
freedom. 

The  lowest  point  in  the  life  insurance  rate,  achieved  in  1902,  and 
from  which  we  have  reacted  as  described,  is  more  than  50%  higher 
than  the  interest  assumptions  adopted  by  the  companies  today 
most  conservative  in  their  assumptions. 

I  believe  there  are  other  factors  which  might  well  be  taken  into 
consideration  to  forecast  the  lack  of  necessity  of  any  further  reduc- 
tion in  the  interest  rate  in  American  life  insurance  in  the  years 
to  come.  Dividend  factors,  of  which  the  interest  rate  ranks  as 
important,  retain  elements  of  safety,  even  though  the  earned  interest 
rates  only  approximate  assumptions.  These  factors  are  contained 
in  the  mortality  margin,  which  the  company  safely  holds,  and  in 
the  margin  in  saving  on  loadings,  which,  as  the  companies  become 
better  established  and  operate  with  increased  economy,  is  destined 
to  become  an  increasing  element  of  safety.  Then,  the  savings  from 
loan  and  surrender  values  remain  a  margin.  Furthermore,  the 
constant  change  of  the  company's  business,  due  to  lapses  and  ter- 
minations of  various  kinds,  leads  to  practical  amendments  of  the 
mathematical  idea  of  the  premium  calculations,  that  the  different 
lives  rated  by  the  company  will  only  drop  out  in  accordance  with 
the  mortality  table. 

We  must  remember  that  in  fixing  interest  rates  with  tlie  idea 
that  the  policy  may  carry  through  the  limit  of  the  mortality  table 
and  even  beyond,  by  the  operation  of  the  instalment  provisions, 
none  the  less  the  "  going "  company  will  have  time  to  check  off 
these  interest  assumptions  from  time  to  time  in  the  future,  so 
that,  in  revising  our  assumptions  to  govern  the  issuance  of  new 
business,  we  are  working  away  from  any  danger  arising  from  a 
too  high  assumption  of  interest  on  years  past  on  business  yet  in 
force. 

To  be  more  concrete,  I  would  refer  to  the  41/4%  business  of  the 
different  companies.  While  this  business  has  been  brought  down 
voluntarily  or  by  statute,  in  nearly  all  cases,  to  a  4%  basis,  and 
has  in  instances  been  voluntarily  brought  dovm.  to  a  lower  basis, 
it  probably  remains  a  fact  that  no  going  American  life  insurance 
company  would  have  been  at  all  embarrassed  by  continuing  this 
business,  now  a  relatively  small  part  of  the  whole,  upon  the  4i/o% 
assumption  upon  which  it  was  written,  even  though  at  the  present 
time  the  assumption  adopted  for  the  issuance  of  new  business  is 
one-third  lower. 

It  appears  therefore  to  me,  after  following  Mr.  Xichols'  able 
paper,  that  there  is  indeed,  as  he  modestly  concludes,  "  strong 
ground  for  argument  that  capital  will  continue  for  many  years, 
at  least,  to  command  a  market  price  which  attaches  to  an  era  of 
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expansion,"  and  that,  further,  tlie  causes  and  conditions  inherent 
in  life  insurance  relieve  life  insurance  from  any  prospective  doubt 
as  to  the  security  and  sufficiency  of  its  interest  rate. 


Mr.  Kilgour: 

There  is  perhaps  no  subject  in  the  line  of  speculative  thought 
of  greater  interest  and  importance  to  actuaries  than  that  which 
concerns  the  future  of  the  interest  rate.  The  two  recent  papers 
presented  to  the  Society  by  Mr.  Strong  and  Mr.  Nichols  are  im- 
]3ortant  contributions  on  the  subject  of  interest  rate,  and  are 
particularly  interesting  because  they  approach  the  subject  from 
different  points  of  view  and  arrive  at  more  or  less  similar  con- 
clusions as  to  the  probable  future  interest  rate. 

The  argument  advanced  by  Mr.  Strong  (but  opposed  by  Mr. 
jSTichols),  that  the  increase  in  gold  output  has  been  instrumental 
in  producing  the  higher  rates  of  interest,  is  one  which  I  cannot 
support.  The  claim  is  made  that  the  large  production  of  gold  has 
had  the  effect  of  decreasing  the  value  of  gold  and  correspondingly 
increasing  the  value  of  other  commodities.  It  has  thus  been 
claimed  that  the  lender  of  money  could  so  dominate  the  market 
as  to  exact  a  rate  of  interest  which  would  not  only  give  him  an 
adequate  return  upon  his  capital,  but  provide  a  sinking  hind  suffi- 
cient to  offset  the  probable  or  anticipated  depreciation  in  the 
purchasing  power  of  gold.  I  am  of  opinion  that  both  the  premise 
and  the  conclu-sion  of  this  argument  are  wrong.  Admitting,  for 
the  sake  of  argument,  that  the  increased  production  of  gold  has 
had  the  effect  of  increasing  the  general  price  of  commodities,  it  is 
certainly  not  clear  how  the  value  of  gold  in  relation  to  that  of 
other  commodities,  can  bear  directly  upon  the  relation  of  capital 
and  interest.  The  diversion  of  capital  from  one  form  of  security 
to  another  cannot  affect  the  total  available  capital,  nor,  in  the  long 
run,  affect  the  relation  of  capital  to  interest.  This  is  dependent 
upon  the  ordinary  law  of  supply  and  demand. 

Nor  is  it  clear  that  the  existing  high  prices  are  in  tlie  main, 
either  directly  or  indirectly,  due  to  what  is  called  the  excessive 
production  of  gold.  In  the  United  States,  where  the  increased 
cost  of  living  has  led  the  people  to  investigate  the  underlying 
causes,  it  has  been  popular  in  certain  sections  to  attribute  it  to  the 
increase  in  the  production  of  gold.  I  am  inclined  to  think  that 
the  idea  has  been  fostered  largely  by  those  who  profit  by  the 
exorbitant  tariff  in  the  United  States  with  a  view  of  directing 
from  it  public  attention. 

This  subject  is  one  which  cannot  be  dealt  with  at  length  in  the 
discussion  of  a  paper,  but  I  would  strongly  advise  anyone  inter- 
ested to  read  the  article  on  '  The  Increased  Cost  of  Living '  by  J. 
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Laurence  Laughlin  appearing  in  the  May  edition  of  Scrihner's 
Magazine.  As  ]3ointed  out  by  him,  the  increased  cost  of  living 
is  due  to  numerous  and  widely  different  causes,  the  least  among 
which  he  attributes  to  the  production  of  new  gold.  Of  greater 
importance  in  his  opmion  are  such  causes  as  high  tariff,  agricul- 
tural readjustment,  higher  wages,  increasing  expenditures  of  the 
rich,  and  the  improvement  in  the  standard  of  living.  In  regard 
to  the  production  of  gold,  Mr.  Laughlin  pointed  out  that  the  great 
recent  production  of  gold  was  not  as  large  in  proportion  to  the 
total  stock  in  1895  as  was  the  new  gold  from  1875  to  1895  to  the 
total  stock  in  1875;  yet,  in  the  earlier  period,  there  were  falling 
prices,  and,  in  the  latter  period  rising  prices. 

That  the  gold  question  is  not  the  vital  one  is,  in  my  opinion, 
conclusively  proven  by  the  fact  that  in  other  countries,  for  instance 
Great  Britain,  the  increase  in  cost  of  living  has  not  been  nearly 
so  great  as  in  the  United  States.  Perhaps  the  chief  cause  of  the 
increased  cost  of  living,  on  this  continent,  at  least,  is  the  marked 
change  in  the  relation  of  the  non-producing  to  the  producing 
classes.  I  believe,  again,  that  this  is  largely  accounted  for  by  the 
protection  afforded  manufacturing  industries,  and,  in  part,  by  the 
glamour  of  city  life,  which  have  led  to  a  progressive  diminution 
in  the  proportion  of  those  engaged  in  agricultural  to  those  engaged 
in  other  pursuits.  No  man  in  the  United  States  has  more  truly 
disclosed  tlie  situation  than  J.  J.  Hill.  His  speech  before  the 
Chicago  Bankers'  Association  is  an  admirable  summing-up  of  the 
present  day  conditions  on  this  continent. 

Perhaps,  when  I  am  on  this  subject,  I  may  be  permitted  to 
quote  from  an  article  appearing  in  1852  in  the  London  Bankers' 
Magazine.  At  this  time,  it  may  be  observed,  the  question  of  gold 
supply  was  also  being  discussed  in  its  relations  to  the  price  of 
commodities  and  the  rate  of  interest.  The  conclusions  of  the 
writer  of  this  article  are  given  as  follows : — 

(1).  It  does  not  appear  that  the  increased  supplies  of  gold 
have  primarily  or  mainly  led  to  the  existing  plethoric  state  of  the 
money  market.  Indirectly,  and  to  some  extent,  they  have  done  so 
by  operating  on  the  rate  of  interest  throoigh  the  medium  of  the 
reserve  of  the  Bank  of  England.  They  have  produced  no  effect 
on  prices,  or  on  the  rate  of  interest,  in  consequence  of  being  added 
to  circulation,  for  the  very  sufficient  reason  that  they  have  not  been 
80  added  either  as  metallic  money  or  as  bank  notes. 

(2).  In  the  second  place,  it  does  not  appear  that  there  are  at 
present  any  accurate  means  of  saying  when  the  temporary  action 
of  the  sujiplies  upon  the  rate  of  interest  will  cease  by  the  accumu- 
lation of  new  gold  leaving  the  reserves  of  the  bankers  and  become- 
ing  fairly  added  to  the  previous  stocks  of  gold  in  the  various 
markets  and  countries  of  the  world. 
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(3).  In  the  third  place,  it  is  very  probable  that  the  first  prac- 
tical efTcct  of  the  new  snpplies  will  l)e  to  produce  lower  interest 
and  higher  prices  by  extending  the  facilities  of  enterprise  and 
manufactures. 

It  must  be  admitted  that  one  of  the  main  causes  leading  to  the 
increased  cost  of  living  will  also  have  the  effect,  indirectly,  of 
increasing  the  interest  rate.  This  cause  is  personal  extravagance 
and  absence  of  individual  saving. 

Mr.  Xichols  has  given  a  splendid  resume  of  the  social  and 
economic  conditions  which  promise  a  continuation  of  the  demand 
for  capital,  and  the  consequent  maintenance  of  firm  interest  rates. 
There  is  no  apparent  reason  to  suppose  that,  for  a  comparatively 
long  period,  these  same  conditions  may  not  obtain.  Yet  it  is  not 
improbable  that  there  may  be  a  reaction  against  some  of  the  con- 
ditions producing  the  high  cost  of  living,  and  that  the  people  may 
be  individually  and  collectively  imbued  with  the  wisdom  of  laying 
aside  for  the  proverbial  '  rainy  day.'  As  indicative  of  the  effect 
of  personal  extravagance,  I  might  mention  that  one  of  the  most 
prominent  bankers  of  Canada  gave  it  as  his  ojnnion  that  the 
financial  crisis  of  1907  would  never  have  occurred  if  the  automobile 
had  not  been  invented  (and  provided  of  course  that  the  money  so 
spent  had  been  saved). 

The  rate  of  interest  after  all  is  an  absolutely  indeterminable 
quantity  so  far  as  the  future  is  concerned.  It  depends  upon  innu- 
merable and  diverse  conditions  which  cannot  possibly  be  foreseen 
far  in  advance.  In  the  long  run,  interest  rates  must  go  up  and 
down  and  be  subject  to  cycles  of  high  and  low  incidence.  What 
they  will  be  in  100,  200  as  well  as  in  1000  years,  is  a  matter  of 
the  purest  speculation.  As  none  of  us  will  be  living  then,  it  may 
not  be  out  of  place  to  hazard  the  opinion  that  interest  rates  will 
not  radically  diifer  in  the  future  from  what  they  have  been  in  the 
past.  Some  time  ago  a  record  was  found  in  Eome  indicating  that 
about  2000  years  ago  interest  rates,  as  based  upon  rent  charges, 
fluctuated  within  a  comparatively  short  period  of  time  from  21/2% 
per  annum  to  5%  per  month.  I  adjure  our  spirits  to  be  on  the 
lookout  for  an  occurrence  of  similar  conditions  2000  vears  hence. 


Oral  Discussion. 

Mr.  Macaulay:  I  was  asked  to  write  a  discussion  of  this 
timely  and  interesting  paper,  but  for  several  reasons  was  unable 
to  do  so,  and,  even  now,  have  not  had  time  to  give  it  that  careful 
consideration  which  the  extreme  importance  of  the  subject  de- 
mands. The  question  of  the  future  rate  of  interest,  however,  is 
so  very  interesting  and  so  very  important  that  I  wish  to  say  a 
few  words  on  it. 
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First  of  all,  what  is  interest?  Mr.  Nichols  has  defined  it  as 
rent  paid  for  the  use  of  capital.  It  certainly  is  not  the  rent 
paid  for  the  use  of  money,  in  the  sense  of  gold  or  dollar  bills. 
It  is  not  tlie  amount  paid  for  the  use  of  money  at  all.  It  is  the 
amount  paid  in  the  way  of  rental  for  the  use  of  capital.  Mr. 
Nichols  then  gives  a  definition  of  capital.  He  defines  it  as,  "  that 
portion  of  the  wealth  of  the  individual  or  of  the  community  which 
is  available  for  the  future  production  of  wealth;  it  is  the  accu- 
mulation of  the  products  of  the  past  in  whatever  shape  not  re- 
quired for  consumption,  but  which  may  be  employed  to  add  to 
the  resources  of  the  state  or  nation. 

I  would  draw  attention  to  the  fact  that  this  definition  includes 
capital  in  every  form,  not  merely  floating  capital  but  fixed  capital, 
not  merely  deposits  in  banks  and  other  items  of  that  kind  which 
are  available  to  lend  to  borrowers,  but  amounts  invested  in  rail- 
roads, ships,  mines,  factories,  houses,  farms,  everything  of  that 
description,  provided  that  they  are  of  the  kind  to  produce  revenue 
and  profitable  as  investments.  But  capital  of  the  fixed  description 
cannot  be  lent  to  borrowers.  An  amount  invested  in  a  railroad 
or  in  a  house  is  not  available  to  lend  to  a  borrower  who  wants 
the  capital  for  investment  in  some  entirely  different  enterprise. 
It  is  only  the  amount  of  capital  which  is  floating,  unfixed,  and 
consequently  available  that  can  be  taken  into  account  when  con- 
sidering the  question  of  supply  and  demand.  The  rate  of  interest, 
as  Mr.  Nichols  well  says,  is  fixed  by  supply  and  demand,  but  it  is 
the  supply  of  floating  capital  as  distinguished  from  fixed  and 
unavailable  permanent  capital.  Borrowers  require  money  to  build 
railroads,  to  develop  mines,  to  erect  houses;  and  every  enterprise 
of  that  kind  transforms  floating  capital  into  the  fixed  or  perma- 
nent form  in  which  it  is  no  longer  available.  'V\niether  the  rate 
of  interest  will  go  up  or  down  will  depend  upon  the  rapidity  of 
this  transformation  of  floating  capital  into  the  fixed  or  permanent 
form.  In  times  of  buoyancy  and  expansion  persons  launch  out 
into  many  different  enterprises,  and  the  demand  for  capital  to 
finance  these  enterprises  becomes  very  great,  and  interest  goes  up. 
In  times  of  depression  people  are  afraid^  to  embark  in  new  enter- 
prises, the  demand  for  capital  falls  off,  and  interest  falls  in 
sympathy. 

Let  us  turn  for  a  moment  to  the  vexed  question  of  the  effect  of 
the  greatly  increased  production  of  gold.  As  has  been  pointed 
out,  it  is  not  gold  that  people  want  to  borrow.  It  is  capital. 
And,  except  to  the  extent  that  the  increased  production  of  gold 
increases  the  supply  of  floating  capital  it  has  no  direct  effect  upon 
the  interest  rate. 

But  there  are  other  considerations  to  be  taken  into  account. 
Most  economists  consider  that  the  increase  in  the  supply  of  gold 
in  greater  measure  than  the  increase  of  the  world's  needs,  causes 
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a  depreciation  in  the  intrinsic  value  of  that  metal,  thus  lessening 
the  purchasing  power  of  the  gold  dollar  or  the  gold  pound.  I 
think  that  this  is  true.  I  do  not  say  that  it  is  by  any  means  the 
only  factor  in  increasing  the  price  of  everything  at  the  present 
time,  but  I  think  unquestionably  it  is  one  of  the  most  important 
factors.  Now,  if  the  purchasing  power  of  gold  has  really  dimin- 
ished because  of  the  too  great  increase  of  its  supply,  then  two  or 
three  most  important  results  follow. 

First;  every  person  who  lends  money  for  a  term  of  years  at  the 
present  time,  will,  if  the  purchasing  power  of  gold  continues  to 
diminish  at  the  end  of  the  term,  receive  back  tlie  same  nominal 
capital,  but  in  it  will  receive  less  purchasing  power  than  it  had 
at  the  time  of  making  the  loan.  If  he  wants  to  invest  it  in  houses 
or  other  property,  he  will  not  be  able  to  buy  as  many  houses,  or  as 
valuable  a  house,  or  as  much  other  property  with  the  money  at  the 
end  of  the  term  as  he  could  at  the  beginning,  and  to  that  extent 
will  be  really  poorer.  In  other  words,  he  would  receive  back  his 
noniinal  capital  in  a  form  less  valuable  than  at  the  time  that  he* 
gave  it  and  would  lose  a  certain  amount  of  his  investment. 

Second;  if  a  person  at  the  beginning  of  the  same  term  invests 
his  capital  in  property  of  some  kind,  it  does  not  matter  what  the 
kind  is  as  long  as  it  is  wisely  selected,  he  will,  apart  from  all 
other  considerations,  in  the  natural  course  of  events,  at  the  end 
of  the  term,  have  property  which  will  be  worth  nominally  a  great 
deal  more  than  the  price  which  he  originally  paid  for  it.  The 
nominal  value  of  the  property  owned  by  him  will  increase  in  exact 
proportion  to  the  diminution  in  the  purchasing  power  of  the  gold. 
I  am  leaving  out  of  account  in  this  all  other  influences,  as,  for 
example,  the  increase  in  value  that  might  come  from  the  growth 
of  population  of  our  cities,  and  am  assuming  that  everything 
remains  unaltered  at  the  end  of  the  term  except  the  purchasing 
power  of  gold :  then  the  house,  or  whatever  the  property  may  be 
will  be  worth  more,  measured  in  dollars,  than  it  was  at  the  begin- 
ning, simply  because  the  dollar  will  have  a  smaller  purchasing 
power. 

Third;  If  the  property  be  mortgaged,  then  the  lender  unques- 
tionably loses  something  for  the  reason  I  have  already  mentioned, 
and  this  loss  which  falls  upon  the  lender,  inures  to  the  profit  of 
the  owner,  who  thus  receives  an  extra  profit  to  the  extent  that 
his  property  is  mortgaged. 

Mr.  Strong  took  the  position  tliat  a  lender,  realizing  the  fact 
that  at  the  end  of  the  term  he  would  probably  lose  part  of  his 
capital,  would  probably  exact  a  higher  rate  of  interest :  or,  in  other 
words,  that  he  would  exact  not  merely  interest,  but  an  additional 
amount  to  make  good  this  expected  loss,  and  that  such  a  course 
would  necessarily  raise  the  rate  of  interest.  Mr.  Nichols  objects 
and  says  that  no  person  has  any  right  to  do  this — that  the  lender 
has  no  right  to  ask  that  such  loss  be  made  good  to  him. 
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The  position  seems  to  me  to  be  about  this :  no  man  has  a  right 
to  dejnand  that  a  loss  of  this  kind,  which  he  expects,  should  be 
made  good.  He  cannot  demand  such  a  thing,  but  it  does  not 
necessarily  follow  that  he  is  boimd  to  submit  quietly  to  the  loss. 
If  he  had  no  alternative,  then  he  would  have  to  submit,  but  he 
has  an  alternative.  Speaking  now  of  persons  who  have  capital 
to  invest  and  who  are  free  from  legal  restrictions  such  as  apply 
to  the  investments  of  insurance  companies  in  many  States,  and 
of  trust  funds,  etc.,  the  investing  public  has  the  alternative  of 
investing  in  o\vnership  instead  of  in  mortgages  and  bonds.  And 
the  man  who  realizes  that  if  he  invests  in  a  bond  or  a  long  term 
mortgage  he  is  likely  to  lose  a  part  of  his  principal  by  having 
the  money  paid  back  at  a  time  when  its  purchasing  power  will  be 
less  than  it  now  is,  may  do  one  of  two  things;  he  may  either  ask 
a  rate  which  he  considers  sufficiently  high  to  make  up  not  merely 
interest  but  any  loss  that  he  may  sustain  by  the  depreciation  of  his 
money  capital,  or  he  may  buy  property,  either  as  a  private  owner 
or  by  becoming  the  owner  of  shares  in  some  prosperous  corpora- 
tion, which  is  only  a  way  of  becoming  a  joint  owner  with  other 
shareholders  of  the  property  of  that  corporation.  It  is  perfectly 
true  that  the  great  majority  of  people  do  not  appreciate  this  fa(5t 
that  they  are  likely  to  lose  part  of  their  real  capital  by  investing 
it  in  long  term  loans  at  a  time  when  the  purchasing  power  of  gold 
is  for  any  reason  diminishing,  but  the  few  who  do  realize  that 
fact  have  this  alternative  which  will  relieve  them  from  the  predica- 
ment which  they  would  otherwise  be  in.  To  the  extent  that  people 
do  realize  this  fact,  to  that  extent  will  the  diminished  value  of 
gold  tend  to  raise  the  rate  of  interest. 

It  may  be  asked,  what  will  a  man  do  who  sells  his  property? — 
He  gets  gold.  I  should  answer  that  when  a  man  sells  property 
he  receives  iloating  capital  in  exchange  for  his  fixed  capital,  and 
he  can  either  lend  that  on  mortgage  or  buy  bonds,  or  he  can 
purchase  other  property  or  stocks.  But  there  is  another  way  in 
which  the  greatly  increasing  supply  of  gold — assuming  for  a 
moment  that  the  increase  necessarily  decreases  the  purchasing 
power  of  the  metal — affects  the  interest  rrate,  and  to  illustrate  it 
I  shall  take  a  purely  hypothetical  and  extreme  case,  so  as  to  get 
the  real  merits  of  the  question.  Suppose  gold  is  to-day  worth  a 
hundred  cents,  or  value  units,  on  the  dollar,  so  to  speak,  but  that, 
because  of  the  great  increase  in  the  production  of  the  metal  in 
twenty  years'  time  tlie  real  purchasing  power  of  gold  should  be 
so  diminished  that  a  dollar  then  would  only  purchase  as  much  as 
fifty  cents  to-day.  Tliis  means  that  property  which  is  worth 
to-day  ten  thousand  dollars,  will  twenty  years  hence  be  called 
worth  twenty  thousand  dollars,  even  though  its  intrinsic  value 
shall  not  have  changed  one  particle.  The  effect  of  such  a  con- 
dition of  affairs  upon  the  community  must  be  very  marked.     It 
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means  that  every  person  who  puts  his  money  into  well  selected 
property  of  any  description  seems  to  be  growing  rich  because  of 
the  natural  increase  in  the  nominal  value  of  that  property  as  the 
years  pass  around.  Everything  that  he  touches  in  the  way  of  well 
selected  real  estate  for  instance,  seems  to  turn  to  profit,  even 
though  there  be  no  real  change  in  its  value  at  all,  and  the  same 
is  true  to  a  greater  or  less  extent  with  other  lines  of  permanent 
property.  The  result  is  that  people  become  enthusiastic;  a  feel- 
ing of  buoyancy  gets  hold  of  the  community :  they  think  that 
all  they  need  to  do  is  to  go  into  almost  any  line  of  business  and 
they  will  make  money,  and  they  do,  nominally.  The  result  is 
that  a  time  of  great  commercial  and  ]nanufacturing  activity  is 
brought  about,  everything  becomes  "  booming "  and  roseate ;  we 
have  great  extensions  of  factories,  building  of  railroads,  and  put- 
ting ujD  houses,  and  the  demand  for  capital  is  greatly  increased. 
Thus,  indirectly  and  yet  very  really,  the  increase  in  the  supply  of 
gold  may  have  a  very  great  effect  in  raising  the  rate  of  interest, 
by  bringing  about  a  period  of  expansion,  confidence,  and  buoyancy, 
and  thus  causing  a  great  demand  for  money. 

I  think  it  was  Mr.  Charlton  T.  Lewis  who  made  the  statement 
that  in  the  opinion  of  some  economists  the  great  period  of  de- 
pression which  marked  the  middle  ages  was  caused  in  part  by  the 
fact  that  during  all  that  time  there  was  a  constantly  diminishing 
supply  of  the  precious  metals.  With  the  diminished  supply  of 
the  metals  came  a  greater  purchasing  power  of  the  dollar,  which 
meant  that  persons  who  invested  in  any  kind  of  property,  instead 
of  having  it  nominally  increase  in  value  as  is  the  case  during  a 
period  when  the  purchasing  power  of  gold  is  diminishing,  had 
something  that  as  time  passed  became  worth  less  measured  in 
gold  than  the  amount  that  they  had  paid  for  it.  That  diminish- 
ing supply  of  the  precious  metals,  and  consequent  increase  in  the 
purchasing  power  of  gold  and  consequent  diminishing  nominal 
value  of  property,  sapped  all  financial  ambition,  made  people 
afraid  to  branch  out  into  enterprises  of  any  description,  and 
naturally  made  the  demand  for  money  very  slight.  Just  the 
opposite  condition  prevails  to-day.  With  the  discovery  of  America, 
and  the  bringing  of  an  immense  amount  of  silver  and  gold  from 
this  continent  to  Europe,  everything  changed.  A  period  of  in- 
creasing prices  set  in,  confidence  was  restored,  and  an  entirely 
different  condition  prevailed. 

I  am  not  giving  this  as  my  own  view,  but  as  an  illustration  of 
the  opinion  held  by  political  economists  of  weight,  of  the  effect 
that  the  increase  or  decrease  in  the  supply  of  the  precious  metals 
has  upon  commercial  activity. 

I  do  not  think  we  can  frame  any  mathematical  formula  that 
will  express  the  relationship  between  the  production  of  gold  and 
its  purchasing  power.     The  question  is  entirelv  too  involved  to  be. 
10 
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reduced  to  any  exact  basis.  There  are  too  many  factors,  and  the 
importance  and  influence  of  many  of  those  factors  we  have  no 
means  of  measuring.  We  have  to  deal,  not  merely  with  the 
annual  production  of  gold,  but  with  its  relation  to  the  existing 
supply;  with  the  demand  for  gold  as  a  medium  of  exchange  and 
the  extent  to  which  it  is  being  replaced  by  other  mediums  of 
exchange,  such  as  paper  currency  not  based  on  a  full  equivalent 
deposit  of  gold,  or  the  extent  to  which  gold  is  replacing  such 
other  mediums;  with  the  increasing  demand  due  to  the  extending 
commerce  of  the  world;  with  the  yearly  loss  or  destruction  of  the 
metal;  with  its  consumption  for  manufacturing  and  other  such 
purposes  and  the  increase  of  such  consumption  as  its  intrinsic 
value  diminishes;  and  so  on.  We  can  only  speak  in  a  general 
way  and  in  general  terms.  We  all  Imow  that  if  gold  were  as 
common  as  copper  or  iron  it  would  not  have  as  great  a  purchasing 
power  as  at  present,  and  we  may  be  equally  sure  that  even  though 
there  be  not  enough  gold  produced  to  make  it  as  common  as 
copper,  yet  every  great  increase  in  its  production  must  have  an 
effect  in  reducing  its  value,  even  though  we  cannot  exactly  measure 
the  difference  or  explain  in  detail  just  how  the  reduction  is 
effected. 

We  must  further  remember,  that  even  if  the  increasing  quantity 
of  gold  be  a  factor  making  for  higher  prices,  there  are  many  other 
factors  also  at  work,  some  tending  to  raise  and  some  to  lower  those 
prices.  For  example,  the  improvement  in  machinery  tends  to 
lower  commodity  prices,  as  also  does  the  cheapening  of  transpor- 
tation resulting  from  the  building  of  railroads  and  the  establish- 
ment of  steamship  lines.  On  the  other  hand  the  increasing 
number  of  people  who  live  in  cities  as  compared  with  those  in  the 
country  must  tend  to  increase  the  price  of  farm  products. 

It  is  claimed  by  some  that  the  recent  increase  in  price  is  due 
to  inflation  and  extravagance.  This  is  in  part  true.  But  why 
has  this  period  of  inflation  and  extravagance  been  so  pronounced 
and  so  prolonged?  Are  we  very  unreasonable  if  we  suppose  that 
the  great  increase  in  the  production  of  gold  has  been  one  of  the 
principal  causes  of  that  period  of  inflatiop,  for  the  reasons  I  have 
given?  Is  it  not  at  least  a  remarkable  coincidence  that  this 
really  wonderful  industrial  expansion  should  coincide  with  the 
great  increase  in  the  production  of  gold? 

It  is  undeniable  that  inflation  and  extravagance  have  a  tre- 
mendous effect  on  prices.  If  we  were  to  have  a  financial  panic 
next  year,  the  prices  of  everything  would  drop,  drop  rapidly  and 
drop  heavily.  If,  five  years  later,  there  should  be  another  "  boom," 
prices  of  most  things  would  advance  with  equal  certainty.  Does 
that  prove,  however,  that  there  is  no  connection  between  prices 
and  the  supply  of  gold?  Far  from  it.  As  we  stand  on  the  sea- 
shore we  see  one  great  billow  after  another  come  thundering  in 
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and  bringing  the  water  far  up  the  beach.  After  each  of  these 
billows  the  water  recedes.  Does  this  prove  that  the  tides  have  no 
influence?  Or  is  it  possible  to  say  that  the  tide  is  advancing 
simply  because  one  great  wave  is  just  then  coming  in?  Or  that 
it  is  ebbing  simply  because  a  wave  is  Just  then  receding?  Periods 
of  inflation  or  depression  are  but  financial  waves.  The  record  of 
one,  two  or  even  half  a  dozen  years  can  no  more  show  us  how  the 
financial  tide  is  running  than  an  ocean  wave  can  tell  us  of  the 
ocean's  tide.  We  must  look  at  a  long  stretch  of  years  and  ignore 
fluctuations  due  to  passing  influences  such  as  temporary  periods 
of  inflation  or  depression,  which  must  be  expected  under  all 
conditions.  During  a  period  when  there  is  a  rapidly  increasing 
supply  of  gold,  there  will  be  a  normal  tendency  for  prices  to  rise, 
and  this  will  give  an  underlying  strength  to  the  situation  that  will 
accentuate  and  prolong  the  periods  of  confidence  and  inflation, 
and  shorten  those  of  depression.  Even  an  increasing  gold  supply, 
however,  cannot  entirely  abolish  those  recurring  spasms  of  infla- 
tion and  depression,  which  are  merely  times  of  over-speculation 
and  the  resulting  reactions.  But  do  not  let  these  temporary 
factors  cloud  our  eyes  to  the  main  strong  imderlying  facts. 

I  think,  therefore,  that  the  recent  great  increase  in  the  pro- 
duction of  gold  is  one  of  the  very  foundation  stones  on  which 
the  period  of  buoyancy  and  expansion  in  which  we  at  present  find 
ourselves,  is  based,  and  that,  therefore,  indirectly,  though  perhaps 
not  to  a  great  extent  directly,  this  has  had  a  very  great  deal  to 
do  with  the  rise  in  the  rate  of  interest.  In  fact  my  own  confi- 
dence that  there  is  going  to  be,  on  the  whole,  a  period  of  con- 
tinued industrial  expansion  for  years  to  come,  is  very  largely 
based  on  the  fact  that  we  are  likely  to  have  a  period  of  continued 
heavily  increased  production  of  gold.  I  do  not  mean  that  we 
shall  not  have  periods  of  depression,  for  we  certainly  will  have 
them,  but  that  they  are  not  likely  to  be  so  marked  as  they  would 
be  in  a  period  when  the  reverse  conditions  of  gold  supply  might 
prevail.  The  general  tendency  which  inevitably  prevails  in  a 
period  of  greatly  increased  production  of  gold  as  at  the  present 
time  is  buoyancy  and  expansion  and  a  corresponding  high  interest 
rate. 

Mr.  Nichols  :  I  think  we  all  realize  that  the  painstaking,  and, 
almost,  I  may  say,  profound  investigation  of  this  subject  by  Mr. 
Macaulay,  leaves  it  impossible  for  any  person  to  fairly  undertake 
to  traverse  his  views  on  the  spur  of  the  moment.  It  seems  to  me 
he  has  given  food  for  thought  and  material  which  could  well  be 
utilized  in  a  subsequent  article  bearing  on  this  particular  topic 
before  this  Society. 

I  cannot  imagine  that  there  is  any  question  practically  more 
important  to  the  actuaries  to-day  than  that  of  the  future  interest 
rate.    Mortality  experience  has  been  so  effectively  investigated  that 
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there  is  little  room  for  any  serious  error  with  regard  to  what 
we  may  expect,  and  the  future  of  the  interest  rate  is  the  great 
problem. 

The  line  between  fixed  capital  and  floating  capital  as  to  its 
effect  upon  the  interest  rate,  does  not,  in  my  mind,  divide  itself 
so  sharply  as  it  apparently  does  in  Mr.  Macaulay's.  I  think  that 
they  are  both  functions  of  the  one  important  question. 

I  should  like  to  make  an  explanatory  remark  also  with  regard 
to  my  treatment  of  this  subject  which  might  seem  to  indicate 
that  Mr.  l^ewis  and  myself  were  at  one  time  practically  the  only 
representatives  of  the  bullish  views  on  the  interest  rate.  If  I 
gave  that  impression  it  was  erroneous.  The  subject  was  itself 
introduced  by  a  paper  of  Mr.  St.  John  expressing,  very  strongly, 
similar  views  to  those  of  Mr.  Lewis  and  myself,  and  I  have  since 
learned  that  Mr.  Fackler  in  a  paper  before  the  International 
Congress,  1  think  at  a  somewhat  later  date,  also  expressed  similar 
views. 

This  whole  subject  illustrates  to  my  mind  the  difference  between 
a  body  like  this  Society  and  a  body  of  men,  practical  business 
men,  experts,  men  to  whom  the  country  would  naturally  turn 
for  an  intelligent  answer  to  a  question  of  the  kind  we  are  con- 
sidering, that  is,  the  bankers  throughout  the  country,  the  men 
who  are  continually  loaning  money  and  handling  money.  In 
former  days  even  more  than  to-day,  it  was  the  boast  of  these 
business  men  that  they  were  the  practical  men,  that  the  students 
who  were  simply  investigating  theories  were  mere  theorists  and 
consequently  their  opinions  on  such  practical  questions  as  the 
interest  rate  were  of  no  value.  The  difference  is  here;  the  prac- 
tical man  evidently  has  the  advantage  within  the  natural  narrow 
circle  of  his  vision.  These  bankers,  as  a  class,  apparently  have 
that  narrow  circle  of  their  vision  all  marked  out  by  their  recent 
experience ;  they  were  watching  the  interest  rates  from  day  to  day, 
from  year  to  year,  during  the  few  years  of  their  life,  and  that  was 
the  gauge  which  they  utilized.  The  men  of  this  Society,  who 
undertook  to  handle  the  question,  handled  it  from  the  standpoint 
of  the  scholar.  Their  vision  reached  out,^ot  over  a  few  years,  not 
over  a  generation,  but  glanced  back  through  the  history  of  the 
past,  and  they  proved  to  be  right  and  the  others  to  l^e  wrong. 

Mr.  Moik:  The  one  thought  I  wish  to  convey  is  the  importance 
in  regard  to  the  trend  in  this  country,  of  the  flow  of  capital 
internationally.  This  flow  of  capital  is  increasing  as  the  means 
of  transj)ortation  l>ecomes  greater.  Mr.  Xichols  has  referred  to 
it  in  his  paper,  but  no  one  has  taken  notice  of  it  in  the  discussion, 
and  it  seems  to  me  to  be  very  important  for  the  United  States, 
esj)ecially  in  view  of  the  fact  that  the  interest  rate  in  Europe 
is  so  much  lower  than  it  is  here,  and  the  security  offered  in  this 
country  for  capital  is  so  good. 
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ON   ANNUITY    RESERVES — EMORY    McCLINTOCK. 

Vol.  XI,  Tage  141. 

Written  Discussion. 

Mr.   J.   D.    Craig: 

It  seems  to  be  a  peculiar  thing  that  despite  the  fact  of  annuities 
constituting  the  oldest  branch  of  our  business,  actually  being  the 
root  from  which  all  the  complex  developments  of  today  have 
grown,  it  is  the  one  branch  on  which  practically  no  surplus  ap- 
pears. "V^Tiile  it  is  generally  recognized  that  light  mortality  is 
the  most  potent  factor  entering  into  this  result,  it  is  probable 
that  the  lack  of  discussion  of  the  subject  has  been  partly  respon- 
sible. As  Mr.  Oakley  so  tersely  puts  it,  "  An  examination  of  the 
contents  of  the  Text-book  and  of  the  Index  of  the  Journal,  fur- 
nishes abundant  proof  of  the  attention  which  has  been  given  to 
the  theory,  but  in  regard  to  the  practical  working  of  annuity 
business  little  has  of  late  years  been  written."  With  a  view  to 
provoking  discussion  along  these  lines  Mr.  Oakley  presented  his 
paper  before  the  Institute  of  Actuaries  of  Great  Britain,  and  Mr. 
McClintock  has  called  it  to  our  attention  in  order  to  show  how 
the  results  of  one  phase  of  the  paper,  namely  valuations,  corre- 
sponds with  the  standard  prepared  by  him  nine  years  ago  and 
recently  adopted  as  standard  by  the  State  of  ISTew  York. 

Mr.  Oakley's  best  results  on  the  31/0%  basis,  which  incidentally 
are  the  "  model  office "  reserves  based  on  the  select  and  non- 
select  tables  of  the  British  Offices'  Annuity  Tables,  1893,  are 
compared  with  the  reserves  calculated  on  the  legal  basis  of  New 
York,  the  totals  being. 

Select  and  Non-Select.  New  York  Reserve. 

Male  $    716,436  $    712,428 

Female  1,448,681  1,491,331 

and  this  comment  made. 

"  The  coincidence  in  the  male  table  is  almost  uncanny  and 
becomes  more  so  when  we  reflect  that  Mr.  Oakley's  work  at  ages 
70-79  gives  the  same  proportion  of  first  year  annuities  outstand- 
ing, 40%,  as  at  ages  60-69,  this  being  quite  too  high  and  therefore 
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gives  too  high  a  figure  for  the  reserve.  The  female  table  given 
by  Mr.  Oakley  does  not  yield  so  high  a  reserve  as  the  Xew  York 
standard,  the  female  excess  being  approximately  proportionate 
for  each  group  of  ages."  Perhaps  on  the  females  the  results  might 
seem  more  uncanny  if  Mr.  Oakley's  values  on  the  select  table 
were  compared  with  the  Xew  York  standard  value.  For  this 
purpose  the  two  valuations  are  here  given  for  the  age  periods 
adopted. 


Females. 

Age  Period. 

Select. 

New  York  Res 

50-59 

§348,683 

$353,711 

60-69 

627,420 

627,135 

70-79 

399,355 

399,439 

80-89 

106,307 

104,014 

90-98 

7,656 

7,032 

$1,489,421  $1,491,331 

These  results  agree  throughout  very  closely  and  bring  out  the 
fact  that  a  valuation  by  Mr.  McClintock's  Tables  is  practically 
the  same  for  males  as  a  valuation  based  on  the  British  Offices' 
Annuity  Table,  1893,  select  and  non-select,  and  for  females 
is  practically  the  same  as  one  based  on  the  select  table  exclu- 
sively. But  Mr.  McClintock  states  that,  according  to  "  Mr. 
Hunter's  remarkable  results  of  1907,  companies  cannot  expect 
their  mortality  among  American  annuitants,  now  entering,  to  be 
as  high,  on  the  average,  as  the  tables  compiled  in  1893  from 
previous  records  of  the  British  Offices,  and  they  must  accordingly 
expect  to  make  good  their  loss  from  interest  gains."  In  view  of 
the  closeness  of  the  reserves  it  seemed  of  interest  to  analyze  the 
premiums  which  might  be  predicated  upon  the  New  York  Stan- 
dard Table  and  to  note  as  far  as  possible  the  effect  of  that  table 
upon  the  business  at  large  and  upon  the  profits  of  the  companies. 

Mr.   Oakley  suggests  a  table  of  maximum  rates    (amount  of 

annuity  per  $100   purchase  monev).     These  rates   are   prepared 

98         "  *■ 

from  the  formula    ^         to  provide  for  expenses  of 

11A%  in  excess  of  the  initial  2%.  For  the  purpose  of  comparison 
the  corresponding  rates  for  each  10  ages  are  derived  by  usmg  Mr. 
McClintock's  tables  with  31/2%  and  also  with  3i/4%  interest. 
The  314%  figures  are  given,  as  this  rate  of  interest  was  assumed 
to  be  the  net  rate  of  interest  earned  by  British  companies  after 
deducting  14  of  1  per  cent,  of  the  gross  rate  for  expenses  and 
was  used  bv  Mr.  Oaklev. 
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Males. 


Corresponding 

Corresponding 

Rates 

Rates 

Rates 

Mr.  Oakley's 

N.  Y.  Standard 

N.  Y.  Standard 

of  some  N.  Y 

Maximum  Rates. 

Table  3^%. 

Table  3i%. 

Companies. 

40 

$  5.58 

$  5.83 

$  5.34 

$  5.32 

50 

6.77 

7.00 

6.37 

6.46 

60 

8.85 

9.16 

8.21 

8.44 

70 

12.73 

13.42 

11.65 

12.07 

80 

20.36 

22.74 
Females. 

18.25 

17.43 

40 

5.39 

5.29 

4.85 

5.21 

50 

6.30 

6.28 

6.74 

6.11 

60 

7.91 

8.06 

7.29 

7.72 

70 

11.33 

11.50 

10.13 

11.05 

80 

18.39 

18.74 

15.55 

15.86 

When  it  is  realized  that  the  average  interest  earnings  are  in  excess 
of  4%  it  is  apparent  that  the  rates  charged  by  these  New  York 
companies  possess  a  latent  strength  which  bids  fair  for  their 
continuance. 

The  returns  in  the  Gain  and  Loss  Exhibits  show  that  the 
35  companies  reporting  to  New  York  State  held  a  reserve  of 
$70,076,348  at  the  end  of  1908.  Also,  the  net  expected  disburse- 
ments to  annuitants  during  1908  were  $4,485,055.50,  against  net 
actual  disbursements  of  $4,599,142.39,  showing  a  loss  from  mor- 
tality of  $114,086.89.  Only  one  company  valued  exclusively 
according  to  McClintock's  Tables,  and  it  stands  to  the  credit 
of  those  tables  that  this  company  was  one  of  two  which  reported 
profits  from  their  mortality.  As  the  other  company  did  a  rela- 
tively small  business,  it  might  be  said  that  the  company  using 
these  tables  exclusively  was  practically  the  only  one  to  show  mor- 
tality profits.     Excluding  this  one  company  the  figures  show. 


Total  35  companies 

Company  using 

McClintock's  exclu- 
sively 

Other  34  companies 


Reserve        Net  Expected 
Dec.  31,  1908.      Payment. 

$70,076,348    §4,485,055.50 


29,030,243 
41,046,105 


1,935,132.00 
2,549,923.50 


Net  Actual 
Pavment 


Mortality 
Profits. 


$4,599,142.39    $114,086.89 


1,653,094.88 
2,946,047.51 


282,037.12 
396,124.01 


The  losses  of  the  34  companies  equal  nearly  one  per  cent,  of 
the  reserve  and  require  a  net  earning  of  5%  where  the  calcula- 
tions are  based  on  the  Combined  Experience  Table  with  4% 
interest.  As  this  is  not  earned  these  companies  are  now  losing 
money  and  stand  to  lose  more,  if  their  interest  rate  declines,  or 
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if  their  mortality  becomes  lighter.  Since  Kew  York  State  adopted 
the  McClintock "Tables  as  a  standard  for  valuation,  all  the  com- 
panies have  increased  their  premium  rates,  so  that  it  is  probable 
this  heavy  loss  is  upon  older  contracts  while  the  newer  ones  are 
more  remimerative. 

For  some  years  prior  to  1907  the  knowledge  that  annuity  rates 
were  too  low,  caused  a  general  increase  in  premiums,  and  it  is 
interesting  to  note  the  falling  off  in  the  receipts  of  the  companies 
during  these  years,  together  with  the  effect  upon  the  disburse- 
ments. The  consideration  received,  and  the  payments  made,  as 
given  below,  are  for  the  companies  reporting  to  the  I^ew  York 
Insurance  Department. 


Consideration  Received 

Payments  to 

for  Annuities. 

Annuitants. 

1902 

$10,333,550 

$4,862,847 

1903 

8,809,865 

5,530,655 

1904 

8,947,950 

6,035,164 

1905 

8,125,880 

6,557,373 

1906 

5,055,601 

6,872,372 

1907 

4,725,175 

7,007,349 

1908 

3,848,581 

6,982,384 

The  drop  in  receipts  of  nearly  two-thirds  suggests  that  annuity 
rates  cannot  be  made  much  more  stringent  and  still  appeal  to 
prospective  annuitants.  At  the  present  time  a  person  has  to  be 
nearly  fifty  in  order  to  realize  six  per  cent.,  and,  as  this  can  be 
obtained  upon  legitimate  securities  without  forfeiting  the  prin- 
cipal, a  person  at  this  age  or  younger  finds  nothing  attractive  in 
annuities. 

It  might  also  ])e  open  to  argument  whether  or  not  higher  rates 
will  be  necessary.  True,  Mr.  McClintock  says,  "  Yet  change  must 
come,"  and  also  "I  fear  that  the  existing  standard  at  3i/2%  is 
even  now  insufficient  as  a  guide  for  proper  reserves  that  should 
be  held  on  the  lives  of  annuitants  in  United  States  and  Canada," 
while  the  President  of  the  Institute  in  commenting  on  Mr. 
Oakley's  paper  remarked ;  "  Practically  speaking,  the  Government 
Annuity  Tables  of  1883  were  really  obsolete  the  moment  they 
were  brought  out,"  and  "As  far  as  "might  be  known  the  British 
Offices'  Annuity  Experience  might  already  be  somewhat  out  of 
date."  Nevertheless  it  seems  to  be  a  curious  fact  that  most  mor- 
tality records  show  an  increased  death  rate  from  about  age  50 
over  that  experienced  a  few  years  ago.  A  table  from  the  United 
States  Census  follows  which  clearly  shows  the  increase  at  the 
higher  ages  for  a  period  of  ten  years. 
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Deaths  Per  Thotjsanp  Pee  Annum. 


Age  group. 


1900 


1890 


20-24 

7.5 

8.9 

25-29 

9.6 

9.9 

30-34 

9.4 

10.6 

35-39 

11.0 

12.5 

40-44 

12.2 

13.5 

45-49 

15.2 

16.5 

50-54 

19.1 

19.2 

55-59 

26.3 

26.5 

60-64 

85.1 

32.8 

65-69 

52.2 

49.0 

70-74 

75.2 

64.5 

75-79 

110.5 

103.2 

Likewise  Mr.  Eeiter  in  a  paper  presented  to  the  Association  of 
Life  Insurance  Medical  Directors  of  America  shows  how  the  in- 
crease in  the  average  age  is  directl}^  traced  to  the  improved  mor- 
tality at  the  younger  ages,  while  at  the  same  time  death  from  those 
diseases  common  to  advanced  age  show  a  marked  increase.  His 
table  of  the  deaths  from  these  diseases  is  here  presented. 


Cause  of  Death. 


{Tumors  and  Cancer 
Rheumatism  and  Gout 
Diabetes 

Nervous   I  ^^eningitis 

\  Apoplexy  and  Paralysis 

^.      ,   .        f  Organic  Heart  Diseases 
Circulatory  |  ^^g^^  Circulatory  Dis. 


Tot: 

il  deatlis 

per 

Increase 

in  deaths 

1,000,000  livin 

gfor 

for  each  1,000,000 

the  years 

living. 

1905 

1905 

over 

over 

1890 

1900 

1905 

1890 

1900 

605 

680 

746 

141 

66 

100 

87 

131 

31 

44 

83 

106 

150 

67 

44 

472 

264 

577 

105 

315 

693 

815 

768 

75 

47 

1169 

1135 

1407 

238 

272 

179 

166 

237 

58 

71 

3301 

3253 

4016 

715 

765 

We  all  remember  our  own  President's  opening  address  a  year 
ago,  when  he  brought  out  the  above  facts,  and  reminded  us  that 
man's  time  on  earth  is  limited. 

I  would  not  be  misunderstood  as  arguing  against  a  stringent 
standard  for  amiuities,  my  sole  object  being  to  point  out  that  there 
are  certain  counteracting  influences  at  work,  the  tendency  of  which 
might  indicate  for  annuitants  a  slower  decrease  in  mortality  in 
the  futiire  than  has  occurred  in  recent  years.  It  may  be  that  the 
recently  noted  increase  in  the  longevity  of  annuitants,  as  shown 
by  both  McClintock's  Table  and  the  British  Offices'  Tables  over 
the  British  Government  Tables,  is  not  so  much  an  actual,  as  an  ap- 
parent, increase  due  to  under-estimating  the  future  lifetime  in  the 
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British  Offices'  Annuity  Tables  of  1893.  As  Mr.  May  pointed  out 
in  commenting  on  Mr.  Oakley's  paper  "Under  the  aggregate  female 
tables  of  1829— e^  at  age  60  equaled  17.3  while  under  the  1883 
tables  it  equaled  16.3."  Under  the  British  Offices'  Annuity  Tables 
it  equaled  17.0  and  under  McClintock's  Table  17.2,  indicating 
practically  no  change  in  the  tables  published  at  the  beginning  and 
end  of  the  century.  If  this  strengthens  in  any  way  the  statement 
that  further  improvement  will  be  slower  than  might  otherwise 
be  expected,  it  also  places  a  stability  upon  the  New  York  standard 
tables  and  tends  largely  to  increase  our  confidence  in  them. 

Oral  Discussion. 

Mr.  Henderson:  Mr.  McClintock's  paper  On  Annuity  Ee- 
serves,  forms  a  very  interesting  extension  and  commentary  on 
the  paper  on  the  same  subject  by  Mr.  Oakley.  The  table  on  the 
second  page  is  especially  interesting  as  showing  that  the  present 
basis  of  valuation  for  annuities  as  prescribed  by  the  New  York 
Insurance  Department,  namely  McClintock's  Table  with  three 
and  a  half  per  cent,  interest,  is  not  excessively  rigid.  As  a  matter 
of  fact,  taking  into  consideration  the  results  of  Mr.  Hunter's 
investigation  so  far  as  it  went  into  the  experience  of  American 
annuitants,  it  would  seem  to  indicate  that  those  companies  who 
are  carrying  on  annuity  business  in  this  country,  and  who  do  not 
leaven  it  with  a  very  large  percentage  of  business  obtained  from 
countries  where  the  annuity  experience  is  not  so  onerous,  probably 
have  to  draw  on  their  interest  profits  considerably  to  make  up 
the  loss  on  mortality. 

It  is  a  very  striking  coincidence  that  the  valuations  shown  on 
the  second  page  should  agree  so  closely  for  male  lives.  In  view 
of  the  present  status  of  the  annuity  business  in  this  country,  I 
think  Mr.  McClintock's  warning  and  prediction  regarding  the 
probable  future  course  of  mortality  on  annuitant  lives,  should 
receive  very  careful  consideration.  Many  of  us  undoubtedly  be- 
lieve that  the  improvements  in  sanitation,  and  in  the  care  of 
human  life,  will  not  cause  the  same  marked  improvement  in 
mortality  at  the  older  ages,  where  annuities  are  usually  pur- 
chased, that  they  do  at  the  younger  ages;  at  the  same  time  I 
believe  there  is  no  reason  to  anticipate  that  there  should  be  any 
retrogression  at  the  older  ages,  and,  also,  any  improvement  in  tlie 
longevity  of  annuitants  is  likely  to  be  in  tlie  long  run  com1)ined 
with  a  tendency  in  the  rate  of  interest  obtainable  on  first  class 
investments  to  decrease,  both  of  which  operate  against  the  insur- 
ance company.  Tliose  companies,  accordingly,  "whose  premium 
rates  are  not  on  a  par  with  the  New  York  State  valuations,  should 
I  think,  seriously  reconsider  their  position  and  see  whether  the  end 
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they  arc  securing  by  continuing  their  present  rates  justifies  those 
rates. 

Mr.  Moir:  In  explanation  of  one  of  the  last  remarks  made 
by  Mr.  Craig,  I  would  mention  that  the  1829  experience  contained 
a  great  many  specially  selected  lives,  not  selected  by  themselves, 
but  selected  by  speculators  who  bought  annuities  on  those  lives 
in  order  to  make  a  profit;  and  accordingly  it  did  not  show  what 
would  be  called  normal  annuity  experience  as  the  1883  experi- 
ence did.  As  regards  the  1883  experience,  I  recall  that  Mr. 
Meikle,  who  several  years  ago  investigated  the  graduation  of  that 
experience  very  thoroughly,  came  to  the  conclusion  that  in  this 
graduation  the  mortality  was  overstated.  So  that  you  have  two 
influences  at  work  which  probably  explain  what  Mr.  Craig  has 
called  attention  to;  first,  the  undue  selection  of  the  1829  experi- 
ence, and,  second,  the  faulty  graduation  of  the  1883  experience. 

Mr.  Hunter:  Mr.  Moir  has  just  made  the  point  that  I  was 
going  to  bring  out,  namely,  that  the  1829  experience  shows  a  very 
light  mortality  on  account  of  the  selection  of  the  annuitants  by 
speculators.  Also,  I  should  like  to  remark  that  a  comparison  of 
the  figures  of  the  various  Xew  York  companies  relating  to  annui- 
ties is  of  comparatively  little  value  prior  to  the  1909  account, 
because  of  the  difi'erent  tables  used  in  calculating  the  expected 
mortality.  Some  companies  used  the  American;  others,  the 
French  Annuitants';  others,  again,  a  British  standard,  so  that 
comparisons  of  the  ratio  of  actual  to  expected  mortality  for  the 
various  companies  are  apt  to  mislead. 

I  also  wish  to  emphasize  what  Mr.  Henderson  has  said,  and  I 
think  I  speak  for  the  three  largest  companies  when  I  say  that  it 
is  the  relatively  high  mortality  experienced  in  foreign  countries 
which  helps  our  general  mortality  under  annuities.  The  mor- 
tality among  annuitants  in  the  United  States  and  Canada  has 
been  about  80%  of  the  expected  by  the  British  Offices'  Tables; 
that  is  to  say,  we  have  had  a  20%  lighter  death  rate  than  the 
most  favorable  table  of  annuities  hitherto  published;  and  I  believe 
that  when  we  come  to  make  up  a  new  table  of  reserves  we  shall 
find  that  even  the  McClintock  Tables  are  not  stringent  enough. 
I  think  every  actuary  connected  with  a  company  transacting 
annuity  business  solely  in  this  country  should  follow  the  mortality 
experienced  to  obtain  an  indication  of  what  the  aggregate  experi- 
ence of  the  companies  is  likely  to  be.  He  may  then  realize  that 
the  rates  which  are  charged  by  the  Kew  York  companies  are  not 
too  high. 

Mr.  Hann:  There  is  a  marked  difference  between  the  experi- 
ence of  annuitants  where  their  annuities  are  purchased  for  them 
and  that  of  the  body  of  people  who  largely  purchase  them  them- 
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selves.  Do  as  you  will,  this  question  of  selection  will  come  in 
the  whole  time.  ]\Ir.  Hunter  has  referred  to  the  selection  that  is 
going  on  here  with  a  very  intelligent  class  of  people,  and  you  will 
always  find  that  to  a  large  extent.  Probably  the  annuities  in  this 
country  have  been  purchased  with  an  eye  to  those  who  have 
promise  of  long  life;  in  many  cases  in  the  English  experience 
annuities  are  purchased  on  profligate  young  men.  This  should 
make  an  important  difference  in  the  selection. 
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VALUATION    BY    ATTAINED    AGE — ROBERT    HENDERSON. 

Vol.  XI,  Page  144. 

Written  Discussion. 
Mr.  Edward  E.  Cammack: 

Mr.  Henderson  has  brought  before  the  Society  a  comprehensive 
system  of  grouping  policies  for  valuation  by  attained  ages.  A 
short  paper  was  read  before  the  Society  explaining  the  principles 
of  the  same  method  by  the  late  Mr.  Wliiting  some  years  ago. 

The  general  adaptability  of  the  formula,  generally  Icnown  as 
Karup's  formula,  who  applied  it  to  the  valuation  of  limited  pay- 
ment and  endowment  policies,  has  long  been  kno\vQ.  It  may  be 
very  simply  deduced  as  follows : — The  '  t  'th  year  reserve  on  any 
special  policy  under  which  unity  is  payable  on  the  death  of  the 
insured  during  the  t  years,  must  be  the  same  as  the  reserve  on  a 
corresponding  whole  life  policy  together  with  the  value  of  an 
annuity  forborne  for  t  years  for  the  difference  between  the  annual 
premium  of  the  special  policy  and  the  annual  premium  on  the 
corresponding  whole  life  policy,  so  that  the  reserve  after  t  years 
on  such  a  special  policy  with  annual  premium  -n-  issued  at  age  x  is. 


,F,H-(7r-P,) 


A^  +  t  —  Px^x  +  t^  {tt  —  Pj.) 


R,  —  N,  +  t 
Dz  +  t 


Dr 


=  ^x  +  t  —  7raj,  +  <  +  (tt  —  Pj.^a^  +  i  -f  (tt  —  Pj.)  —^ ^— 

J^x  +  t 

=  A-x  +  t  —  Tra-x  +  i  +  (tt —  Pj.)  r. 

■i-'x  +  l 

N..      D.. 


selecting  some  arbitrary  age  w  to  make  the  expression  more  con- 
venient. 

N 
The   expression    (tt  —  P^.)  j^    is    constant    for    any   one   policy 

during  the  premium  paying  period,  and  may  be  calculated  once 
and  for  all,  and  then  all  policies  of  the  same  attained  age  may  be 
grouped  together  for  valuation  purposes. 
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From  the  general   form   of   the   constant,   viz. :    (tt  —  P^)  ^, 

it  is  evident  that  it  is  positive  for  all  policies  with  a  higher  rate 
of  premium  than  the  whole  life  rate,  and  negative  for  policies 
with  a  lower  j)remium  such  as  term  policies. 

In  a  discussion  at  the  Institute  of  Actuaries  on  Mr.  Bell's  paper, 
referred  to  by  Mr.  Henderson,  there  was  a  very  great  divergence 
of  opinion  as  to  the  merits  of  this  system  of  grouping  policies. 
Some  of  the  leading  English  actuaries  seemed  to  condemn  all  prac- 
tical use  of  it,  apparently  on  the  grounds  that,  although  it  was 
exact,  it  was  hard  to  see  the  rationale  of  the  method  in  its  actual 
application,  and  that  it  would  be  difficult  to  detect  any  error,  and 
that  its  application  would  require  a  large  staff  of  clerks  with  good 
knowledge  of  actuarial  science-  On  the  other  hand  others  warmly 
advocated  the  method  as  being  extremely  simple,  and  very  con- 
venient for  bringing  out  the  net  liability  in  a  minimum  of  time. 

In  Great  Britain  the  Board  of  Trade  requires  the  values  of  the 
sum  a??urcd  and  of  future  net  premiums  to  be  stated  separately, 
and  this  makes  the  method  inconvenient  there,  except  for  the 
valuation  of  limited  payment  life  policies,  which,  however,  form 
comparatively  but  a  small  class  with  British  companies.  It  could 
be  applied  to  endowment  assurances  to  give  also  the  value  of  the 
sum  assured,  but  it  would  then  be  necessary  to  have  two  constants 
for  each  policy,  and  a  further  disadvantage  to  its  application  when 
grouping  endowment  policies  is  that  the  amount  maturing  year 
by  year  is  not  shown,  which  very  useful  additional  information 
is  obtained  when  grouping  by  years  of  maturity.  The  method  is, 
however,  widely  used  for  endowment  policies  in  Germany.  Mr. 
Henderson  has  calculated  the  constants  for  all  the  more  common 
classes  of  policies,  and  with  these  ready  to  hand,  the  application 
of  the  formula  would  seem  to  be  very  expeditious  and  simple  for 
miscellaneous  classes  of  a  large  company,  or  the  entire  business 
of  a  small  one. 

If  this  method  of  valuation  were  applied  to  the  whole  business 
of  a  small  company,  it  would  be  advisable  to  determine  both  initial 
and  terminal  reserves  by  applying  the  rev(^rsion  A^  +  n  and  annuity 
tti  +  n  to  all  policies  of  attained  age  x  -{-  n  -\-  ^,  and  also  the  rever- 
sion ^j.+„+i  and  annuity  aj^  +  n  +  i  and  taking  the  mean. 

The  whole  business  would  also  be  incidentally  arranged  for 
calculating  the  expected  claims,  and  since  both  terminal  and 
initial  reserves  are  known  and  the  net  premium  income,  the  gain 
from  mortality  is  easily  computed. 

Mr.  Herbert  IST.  Siieppard: 

In  this  pa])er  Mr.  Henderson  has  developed  a  formula  for  valu- 
ation by  groups  published  by  the  late  Mr.  W.  D.  Whiting  in  the 
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third  volume  of  the  Transactions  of  this  Society  and  also  dis- 
cussed in  Mr.  King's  paper  printed  in  volume  XLii  of  the  Journal 
of  the  Institute  of  Actuaries,  and  for  these  generalized  formulas 
we  must  all  feel  indebted  to  him.  Mr.  Henderson  begins  by 
saying  that  it  is  intended  to  be  applied  to  the  section  of  a  com- 
pany's business  which  is  somewhat  too  extensive  for  a  seriatim 
valuation,  but  is  not  sufiiciently  extensive  for  a  valuation  by 
classes,  and  adds  that  it  is  desirable  for  mortality  experience  to 
retain  the  classification  by  age.  Though  I  recognize  fully  the 
advantage  of  such  a  classification,  it  seems  to  me  desirable  to  have 
imiformity  wherever  possible  in  the  method  of  keeping  the  valu- 
ation registers, — while  Mr.  Henderson's  method  makes  it  awkward 
to  obtain  the  mortality  experience  of  the  company,  so  far  as  these 
particular  policies  are  concerned,  according  to  any  desired  classi- 
fication, as  for  instance,  into  life,  endowment,  and  term  policies, 
unless  sub-groups  are  made. 

The  chief  limitation  to  the  usefulness  of  classification  by  at- 
tained ages  is  that  the  influence  of  selection  is  lost  sight  of  unless 
groups  are  further  subdivided  according  to  the  duration  of  the 
policy,  and  it  becomes  a  question  whether  (unless  the  select  runs 
into  the  ultimate  table  after  a  few  years)  the  multiplication  of 
classes  will  not  make  the  labor  as  great  as  that  of  a  seriatim 
valuation.  Mr.  Henderson's  formula  on  page  145,  for  the  terminal 
reserve  re-written  in  select  symbols  with  an  obvious  modification 
becomes, 

«  —  ('TW  +  rta)a[^]  +  <  +  j^ L^  £[.:]+/. 

w 

If  the  select  runs  into  the  ultimate  table  at  the  end  of  five  years, 
and  65  is  the  highest  age  at  issue,  "  w  "  could  be  chosen  as  70 
and  the  table  on  page  149  would  need  to  be  replaced  by  six  tables, 
and  at  the  same  time  six  tables  of  mean  annuity  values  for  each 
attained  age  would  be  required,  the  tables  to  be  used  depending 
iipon   the    duration    of    the    policy.     The    functions  7r[j]  +  da  and 

J. ~    would  be   calculated  once   for  all,   so   that  it  would 

only  be  necessary  to  form  sub-groups  according  to  year  of  issue, 
which  would  be  gradually  merged  into  the  main  groups  of  policies 
having  the  same  office  year  of  birth. 

The  writer  believes  that  a  system  of  double  valuation  by  initial 
and  terminal  reserves  is  far  superior  to  the  usual  one  of  mean 
reserves,  as  when  these  two  values  for  the  company's  business, 
classified  according  to  the  valuation  rate  of  interest,  have  been 
obtained,  the  cost  of  insurance  and  the  interest  required  to 
maintain  the  reserve  are  found  forthwith.  Mr,  Henderson's 
first  formula  is  perfectly  adapted  to  this  method  of  valuation  in 
the  case  of  policies  where  the  sum  assured  and  the  net  premium 
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remain  constant,  if  the  terminal  annuity  value  be  used  for  the 
initial  reserve  and  vice  versa. 

Policies  with  sums  assured  or  net  premiums  which  do  not  in- 
crease or  decrease  from  year  to  year  by  a  constant  amount,  cannot 
conveniently  be  treated  by  Mr.  Henderson's  formulas,  and  may 
be  of  importance  numerically,  as  the  company  with  which  I  am 
connected  has  on  its  books  a  proportionately  large  amount  of  in- 
surance in  which  the  sum  assured  remains  constant  for  ten  years, 
increases  for  five  or  ten  years,  and  then  falls,  remaining  constant 
thereafter,  and  has  this  year  begun  to  issue  policies  in  which  the 
sum  assured  remains  constant,  while  the  net  premium  falls  every 
five  years.  These  classes  would  not  be  covered,  without  repeated 
adjustment,  by  any  of  Mr.  Henderson's  formulas.  The  advantage 
of  valuation  by  initial  and  terminal  reserves  is  that  it  is  the  most 
general  one,  as  the  relation  that  the  initial  reserve  with  interest 
for  one  year  is  equal  to  the  terminal  reserve  plus  the  cost  of 
insurance  for  the  year,  holds,  however  irregular  the  sum  assured 
or  the  premium  or  both  may  l3e. 

Any  method  of  valuation  by  attained  age  necessarily  suggests 
comparison  with  the  British  method  and  Mr.  Henderson's  lacks 
one  advantage  of  the  latter,  viz. :  the  valuation  of  reversions  and 
either  gross  or  net  premiums  separateh',  as  "  6  "  which  is  a  con- 
stant for  each  policy  involves  both  reversions  and  net  premiums, 
but  this  is  an  advantage  which  has  not  appealed  to  American 
actuaries  and  is  not  considered  of  great  importance  in  this  country. 

Subject  to  the  limitations  here  mentioned,  Mr.  Henderson's 
formulas  are  such  as  actuaries  will  be  glad  to  add  to  those  at 
present  in  use,  and  their  application  need  not  be  restricted  to  the 
cases  cited  by  him  at  the  beginning  of  his  paper  but  may  be 
enlarged  to  cover  the  bulk  of  the  business  to  which  they  are 
adapted. 

Oral   Discussion. 

Mr.  Dawson:  Tbe  method  of  valuation  in  use  in  the  United 
States  and  Canada  followed  almost  accurately  the  method  laid 
down  by  the  late  Elizur  Wright  when  he  was  Commissioner  of 
the  State  of  Massachusetts.  This  was  due  indirectly  to  the 
fact  that  at  the  time  he  became  Commissioner,  a  large  amount 
of  opposition  arose  to  State  valuation  of  life  insurance  companies. 
A  great  many  special  difficulties  were  thro-wTi  in  the  way  of  valu- 
ation just  as  a  little  later  a  great  many  special  difficulties  were 
thrown  in  the  way  of  the  Wright  proposal  that  there  be  automatic 
extension  as  a  surrender  value.  Both  of  these  things  resulted  the 
same  way.  Mr.  Wright  produced,  in  order  to  offset  the  objec- 
tions to  the  introduction  of  liis  valuation,  sets  of  individual  reserve 
tables.     He  produced,  as  a  crushing  answer  to  the  objection  that 
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the  compilation  of  extended  insurance  values  was  so  tremendous 
a  task,  complete  sets  of  net  premiums  for  temporary  insurance. 
In  consequence  of  these  reserve  tables  being  supplied,  all  of  our 
valuations  have  been  made  on  the  seriatim  method.  I  am  well 
aware  that  we  have  at  the  present  time,  and  that  its  use  is  extend- 
ing somewhat,  the  so-called  group  method,  the  name  for  which 
is  really  very  unfortunate,  because  the  expression  group  method 
is  not  understood  to  mean  anything  like  this  method  in  any  other 
country.  On  the  contrary,  the  group  method  in  Great  Britain, 
as  perhaps  all  of  you  Icnow,  is  a  method  by  which  lives  are  grouped 
according  to  their  attained  ages,  and  not  according  to  the  years 
at  issue,  ages  upon  issue,  and  kinds  of  insurance,  which  is  the 
only  kind  of  group  that  we  have  at  the  present  time. 

Several  very  unfortunate  results  followed  the  introduction  of 
the  seriatim  system  and  our  adherence  to  the  same.  One  of  those 
is  that  the  statement  of  a  life  insurance  company,  so  far  as  its 
reserves  are  concerned,  actually  means  nothing  to  the  man  in  the 
street.  As  all  of  us  are  aware,  that  for  a  great  many  years  it 
was  possible  for  nearly  the  whole  population  of  our  country  to 
be  misled  into  supposing  that  reserves  are  not  necessary  at  all, 
except  as  the  law  makes  them  necessary.  This  is  not  true  in 
other  countries  where  they  use  this  attained  age  group  method. 
There  they  set  forth  the  amount  of  money  which  would  be  re- 
quired to  carry  out  the  contracts  were  there  no  premiums  to  be 
paid  and  on  the  other  side,  the  present  value  of  the  future  net 
premiums  payable,  thus  showing  both  the  net  liability  and  what 
the  company  has  in  its  premiums  for  its  future  expenses  and 
dividends. 

It  has  for  a  considerable  time  been  in  my  mind  that  we  are 
not  always  going  to  follow  the  present  method  for  valuation  pur- 
poses. There  are  many  reasons  why  we  should  consider  whether 
in  the  next  great  change  that  takes  place  in  insurance  affairs  we 
ought  not  to  forsake  that  method;  and  as  a  final  reason  for  this, 
I  will  mention  that  it  has  been  foimd  wanting  by  the  fraternal 
societies,  trying  to  get  upon  a  sound  basis  with  the  active  coopera- 
tion, and  certainly  always  with  at  least  the  silent  sympathy  of  the 
members  of  this  Society.  Their  reserve  statements  are  in  the  form 
which  is  in  use  in  all  other  countries.  They  find  them  otherwise 
unintelligible. 

On  this  account  it  seems  to  me  that  the  paper  under  discussion 
has  extraordinary  value.  It  furnishes  us  to  start  with  a  means 
of  computing  the  values  of  exceptional  policies  which  do  not  fall 
within  the  usual  groups,  and,  in  addition  it  gives  us  an  insight 
into  methods  which  might  be  used,  not  only  for  such  policies, 
but  for  all  policies. 


11 


380  STAFF    PENSION"    FUNDS. 


STAFF    PENSION    FUNDS:    AN    INVESTIGATION    OF    THE    MORTALITY 
OF    CANADIAN     CIVIL    SERVICE    PENSIONERS — M.     D.     GRANT. 

Vol.  XI,  Page  163. 

"Written  Discussion. 

Mr.  Papps: 

The  paper  which  I  have  been  asked  to  discuss  is  divided  into 
two  parts.  In  the  first  part  Mr.  Grant  gives  a  brief  account  of 
some  of  the  difficulties  which  confront  the  actuary  who  is  called 
upon  to  value  an  existing  pension  fund,  or  to  report  as  to  the  feasi- 
bility of  a  proposed  plan.  One  very  important  difficulty  which 
Mr.  Grant  has  not  mentioned,  and  which  will  usually  be  met  in 
practice,  is  to  induce  those  responsible  for  a  fund,  or  those  who  are 
advocating  the  formation  of  a  fund,  to  accept  as  correct  the  actu- 
ary's statement  of  the  reserve  or  contributions  required. 

VVIien  an  actuary  first  starts  to  value  pension  funds,  he  himself 
is  apt  to  doubt  the  correctness  of  his  work,  and  is  inclined  to  think 
that  he  must  have  made  some  error  which  results  in  overstating 
the  liabilities  or  the  amount  of  contributions  required.  I  believe 
it  is  practically  impossible  for  an  actuary  to  satisfactorily  explain 
to  liis  clients  the  fact  that  future  liabilities  can  have  such  a  large 
present  value. 

Mr.  Grant's  paper  deals  almost  entirely  with  the  question  of 
mortality,  but  in  considering  staff  pension  funds  the  practical 
questions  which  arise  are  as  difficult  to  contend  with  as  the  ques- 
tion of  a  suitable  mortality  table.  Probably  no  one  has  had  more 
experience  with  pension  funds  than  Mr.  H.  W.  Manly,  and  it  is 
interesting  to  notice  that  in  his  paper  printed  in  Volume  xxxvi  of 
the  Journal  of  the  Insiiiuie  of  Actuaries,  and  on  page  258  he  says: 
''  Strange  to  say,  although  I  have  valued  many  of  these  funds,  and 
woimd  up  a  very  large  one,  I  have  never  f6rmed  one.  I  have  been 
consulted  often,  but  I  have  never  found  the  employers  willing  to 
pay  tlie  price,  and  have  all  the  annoyance  and  discontent  which 
these  funds  produce.  On  the  other  hand,  I  have  nearly  always 
persuaded  them  to  guarantee  a  certain  rate  of  pension  on  retire- 
ment from  incapacity,  based  on  years  of  service  and  average  salary, 
wliich  pension  is  to  be  understood  to  be  a  reward  for  faithful 
services,  and  to  create  their  own  pension  fund."  It  seems  to  mo 
that  Mr.  Manly's  advice  should  not  be  forgotten. 

I  have  seen  the  statement  made,  that  following  an  actuarial  valu- 
ation tlie  directors  of  a  largo  pension  fund  made  certain  changes 
in  order  to  place  the  fund  on  a  better  actuarial  standing.     Although 
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they  accepted  the  report  of  the  actuary  to  this  extent,  their  atti- 
tude towards  actuarial  work  is  clearly  shown  by  the  fact  that  they 
at  the  same  time  passed  a  resolution  to  the  effect  that  there  should 
not  be  another  actuarial  valuation  of  the  fund  for  a  period  of  ten 
years. 

It  may  be  well  to  mention  the  fact,  that  certain  pension  funds 
are  started  by  large  financial  corporations  which  recognize  that 
they  must  in  one  way  or  another  look  after  the  superannuation 
of  their  employees.  It  seems  to  me  that  such  pension  funds  need 
not  necessarily  be  actuarially  solvent.  The  benefits  granted  are  usu- 
ally considerably  more  than  the  contributions  would  provide,  so 
that,  as  long  as  the  pensions  are  provided,  the  contributors  have  no 
cause  to  complain  of  injustice,  whetlier  the  pensions  are  provided 
entirely  from  their  own  contributions  or  largely  from  the  support 
of  the  corporations  themselves. 

The  second  portion  of  Mr.  Grant's  paper  deals  with  the  mor- 
tality amongst  pensioned  Civil  Servants  in  Canada.  As  Mr.  Grant 
intimates,  superannuation  at  the  younger  ages  may  be  caused  by 
other  than  incapacity  for  work;  as,  for  example,  the  result  of  a 
change  in  the  political  party  in  power.  There  are  thus  two  classes 
of  pensioners :  those  incapacitated,  who  will  show  a  high  rate  of 
mortality,  and  those  who  have  been  superannuated  for  political 
reasons,  who  will  probably  show  a  normal  rate.  For  this  reason,  it 
seems  to  me  that  the  mortality  shown  by  the  present  investigation 
for  the  younger  ages  is  not  of  any  great  value.  After  the  age  at 
which  superannuation  becomes  compulsory,  the  effect  of  a  high 
mortality  on  lives  superannuated  on  account  of  incapacity  will  cease 
to  be  apparent. 

Mr.  Grant  has  compared  the  rate  of  mortality  brought  out  by 
his  investigation  with  the  O'^-^'  and  the  0'^™'^^'  tables.  It  occurred 
to  me  that  it  might  be  interesting  to  compare  the  mortality  at  the 
higher  ages  with  the  Canada  Life  Table,  as  it  would  not  be  un- 
natural to  suppose  that  at  these  higher  ages  there  should  be  a 
reasonably  close  agreement.  Although  I  do  not  know  the  age  at 
which  superannuation  became  compulsory,  I  have  calculated  the 
expected  deaths  according  to  the  Canada  Life  and  the  C™^''^  mor- 
tality tables  for  ages  seventy  and  over.  For  both  tables  the  first 
five  years  of  experience  were  omitted,  but  it  may  be  mentioned 
that  the  select  tables  run  into  the  ultimate  table  of  the  Canada 
Life  experience  at  age  seventy-five.  The  actual  and  expected 
deaths  are  as  follows : 

Expected  Deaths. 


Ages. 

Canada  Life 

(5). 

Oam(5). 

Actual  Deaths. 

70-74 

224.2 

248.9 

274. 

75-79 

268.8 

283.3 

290. 

80-84 

219.0 

219.2 

210. 

85-89 

114.3 

109.2 

112. 

90-94 

30.4 

27.8 

29. 

95-99 

6.6 

5.9 

5. 
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It  is  interesting  to  notice,  tliat  between  ages  seventy  and  seventy- 
nine  the  actual  deaths  more  nearly  correspond  with  the  expected 
deaths  according  to  the  0""^'"^  Table  than  with  the  expected  deaths 
according  to  the  Canada  Life  Table,  but  from  age  eighty  there  is 
a  remarkablv  close  agreement  between  the  actual  deaths  and  the 
expected  deaths  by  the  Canada  Life  Table. 

Mr.  Grant  remarks  that  the  two  so-called  "  Funds  "  are  now 
in  course  of  working  themselves  out.  In  starting  a  pension  fund, 
it  will  steadily  increase  for  some  time.  If  after  a  time  no  new 
members  are  admitted,  the  fund  will  finally  reach  a  maximum,  and 
then  steadily  decrease.  This  maximum  point  Mali  likely  be  reached 
when  a  considerable  portion  of  the  members  are  pensioners,  but 
before  the  contributing  members  have  all  become  pensioners.  It 
would  be  very  interesting,  if  Mr.  Grant  could  obtain  from  his 
records  a  sort  of  Model  Fund,  showing  the  increase  from  year  to 
year  from  contributions  and  interest,  less  payments  out,  and  then 
the  gradual  decrease  of  the  Fund  after  the  maximum  point  has 
been  reached,  ^^^lile,  as  Mr.  Grant  tells  us,  the  yearly  expenditure 
has  not  yet  reached  a  maximum,  it  is  possible  that  the  Fund  itself 
may  have  done  so.  Such  a  Model  Fund,  showing  the  extent  to 
which  a  pension  fund  will  grow  before  it  finally  starts  to  decrease, 
would  be  a  good  object  lesson  to  those  contemplating  the  estab- 
lishment of  a  pension  fund. 

The  Society  is  very  much  indebted  to  Mr.  Grant  for  the  paper 
which  he  has  presented,  and  it  is  to  be  hoped  that  he  and  others 
will,  in  the  near  future,  build  up  a  series  of  papers  covering  the 
many  points  which  arise  in  connection  with  the  establishment  and 
valuation  of  pension  funds. 

Mr.   Aethur  B.   Wood: 

Those  who  have  had  actual  experience  in  connection  with  the 
establishment  or  valuation  of  staff  pension  funds,  can  readily  appre- 
ciate Mr.  Grant's  remarks  as  to  the  difficulties  involved  in  this 
branch  of  actuarial  Avork.  Ordinary  life  assurance  calculations 
are  comparatively  simple,  as  they  are  ba^ed  upon  a  standard  table 
of  mortality  and  a  fixed  rate  of  interest,  but  in  dealing  with  pen- 
sion funds  at  least  two  scales  of  mortality  are  introduced,  as  well 
as  rates  of  retirement  and  withdrawal,  and  if  widows'  pensions 
are  provided  for,  rates  of  marriage  also.  The  actual  mathematical 
work  is  in  itself  both  intricate  and  laborious,  but  the  chief  difficulty 
wliich  the  actuary  has  to  face  is  that  of  deciding  upon  a  suitable 
basis  on  which  to  make  his  calculations. 

Not  only  are  the  ordinary  standard  mortality  tables  inappro- 
priate without  modification,  but  even  tables  deduced  from  the  ex- 
perience of  a  particular  fund  may  be  totally  unfit  for  use  in  con- 
nection with  other  funds  which  deal  with  different  classes  of  lives. 
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Purtlierniorc,  two  funds  of  the  same  general  c-haracter  as  regards 
the  classes  of  lives  involved,  may  each  present  distinctive  charac- 
teristics. The  determining  of  the  most  suitable  rates  of  mortality, 
retirement,  etc.,  demands  considerable  experience  on  the  part  of 
the  actuary,  and  calls  for  the  exercise  of  soimd  judgment. 

The  author  has  carefully  reviewed  these  various  features  and  has 
thus  sounded  a  note  of  warning  to  those  who  might  be  tempted 
to  use  his  table  without  due  regard  to  its  appropriateness. 

The  investigation  nnder  consideration  deals  with  one  particular 
aspect  of  pension  fund  mortality,  namely,  that  experienced  by  a 
body  of  pensioned  lives.  It  is  quite  extensive,  covering  as  it  docs 
a  period  of  38  years,  and  embracing  17,443  years  of  life  and  1,395 
deaths,  the  average  duration  of  exposure  being  8.4  years.  The 
table  of  mortality  deduced  may,  therefore,  be  regarded  both  as 
reliable  and  of  great  value.  In  fact  Mr.  Grant's  work  is  worthy 
of  our  best  praise,  and  any  comments  which  I  have  to  offer  will 
be  directed  merely  towards  drawing  further  attention  to  certain 
aspects  of  pension  fund  mortality,  with  the  object  of  emphasizing 
the  necessity  for  the  exercise  of  caution  in  using  the  results  deduced 
from  any  particular  experience. 

The  rate  of  mortality  after  retirement  is  required  as  a  basis  for 
the  valuation,  both  of  existing  pensions,  and  of  pensions  payable 
in  the  future  to  members  now  on  the  active  list.  In  valuing  the 
liability  due  to  future  pensions,  we  require  to  laiow  the  rate  of 
mortality  while  on  the  active  list,  the  rate  of  retirement,  and  the 
rate  of  mortality  after  retirement.  The  rates  of  mortality  in  the 
active  and  retired  classes  respectively,  are,  as  Mr.  Grant  points  out, 
closely  related.  The  retirements  of  the  one  class  form  the  new 
entrants  of  the  other.  The  relative  rates  of  mortality  in  the  two 
sections  may  be  said  to  depend  largely  upon  the  rate  of  retirement, 
which  in  turn  will  be  governed  not  only  by  the  rules  of  the  fund, 
but  also,  to  a  large  extent,  by  the  degree  of  strictness  with  which 
the  rules  regarding  superannuation  are  adhered  to.  The  usual 
provisions  regarding  superannuation  are,  that  any  officer  may  retire 
after  having  attained  a  certain  age,  usually  sixty  or  sixty-five,  and 
after  having  served  a  minimum  number  of  years,  but  that  retire- 
ment prior  to  such  time  will  be  permitted  only  in  cases  of  total 
incapacity.  In  the  Canadian  Civil  Service  the  retiring  age,  I 
understand,  was  originally  sixty,  but  was  afterwards  advanced  to 
sixty-five.  Many,  of  course,  remain  on  the  active  list  long  after 
they  have  become  entitled  to  receive  pensions. 

If  only  those  who  have  actually  become  totally  incapacitated 
are  permitted  to  retire  before  attaining  the  optional  retiring  age, 
the  rate  of  retirement  at  the  earlier  ages  will  be  very  low,  and  the 
rate  of  mortality  after  retirement  will  be  very  high.  If,  however, 
any  considerable  number  are  pensioned  for  other  reasons  than  total 
incapacity,  the  rate  of  retirement  will  be  increased,  and  the  rate 
of  mortality  of  the  retired  class  will  be  correspondingly  lower. 
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The  distinctive  characteristics  of  the  mortality  in  the  active  and 
retired  classes,  respectively,  may  be  stated  in  a  general  way  as 
follows : 

(a)  Active  list, — a  very  low  death  rate  during  the  early  period 
of  life  due  to  the  transfer  of  the  seriously  impaired  lives  to  the 
retired  section,  the  rate  gradually  increasing  with  advancing  age, 
and  ultimately  coinciding  with  the  normal  table  applicable  to  the 
particular  class  of  lives  under  consideration,  a  few  years  after  the 
optional  retiring  age  has  passed. 

(h)  Retired  class, — a  very  heavy  death  rate  during  the  early 
period  of  life,  possibly  stationary  for  some  years,  as  Mr.  King  found 
it  to  be,  and  then  decreasing,  or  gradually  decreasing  from  the 
earliest  age,  and  ultimately  coinciding  with  the  normal  a  few  years 
later  than  the  optional  retiring  age. 

However,  as  has  been  pointed  out,  the  relative  rates  of  mortality 
in  the  two  sections  may  differ  even  in  two  funds  which  deal  with 
similar  classes  of  lives. 

It  is  unfortunate  that  Mr.  Grant  was  not  in  a  position  to 
tabulate  the  statistics  relating  to  the  active  list  as  well.  An  ex- 
amination of  the  rate  of  mortality  prior  to  retirement,  the  rate  of 
retirement,  and  the  rate  of  mortality  for  the  two  sections  combined 
would  have  been  very  instructive.  It  is  to  be  hoped  that  he  may 
be  able  at  some  future  time  to  pursue  his  investigation  further  in 
this  direction. 

Mr.  r4rant  lias  compared  the  features  of  his  table  in  a  general 
way  with  Mr.  Manly's  theoretical  table  and  with  Mr.  King's  table 
deduced  from  the  actual  experience  of  a  particular  fund.  In  the 
Canadian  Civil  Service  the  rate  of  mortality  is  found  to  be  de- 
cidedly lower  throughout.  It  is  hardly  possible,  however,  to  make 
a  satisfactory  comparison,  at  any  rate  for  the  period  of  life  prior 
to  the  age  of  sixty-five  or  seventy,  on  account  of  the  system  of  sick 
leave  prevailing  in  the  Canadian  Civil  Service,  which,  as  the 
author  mentions,  has  the  effect  of  assigning  to  the  active  list  most 
of  the  deaths  which  occur  during  the  first  year  of  sickness.  If  the 
period  of  sick  leave  were  included  in  the  experience  of  the  retired 
class,  the  mortality  would  probably  be  increased  throughout  the 
earlier  part  of  the  table,  but  would  probably  still  be  lower  than 
the  rates  attained  by  Mr.  King. 

Beyond  the  age  of  seventy  the  Canadian  Civil  Servants  exhibit 
a  mortality  rate  as  light  as  that  of  the  British  Offices'  ultimate 
annuitants  table,  males  (O^'"^^)).  I  should  hardly  regard  tin's  as 
altogether  a  surprising  result,  for  it  does  not  seem  imreasonable  to 
expect  that  those  civil  servants  who  retire  voluntarily  will  bo  fully 
up  to  the  standard  of  vitality  of  annuitants,  and  the  mortality 
after  age  seventy  would  hardly  be  affected  to  any  appreciable  extent 
by  the  heavy  death  rate  amongst  those  who,  through  total  in- 
capacity, retire  before  age  sixty-five,  for  by  that  time  the  seriously 
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impaired  lives  M'ould  have  become  pretty  well  weeded  out  by  death. 
Mr.  King  on  the  other  hand  assumes  the  mortality  of  the  Englisli 
Life  Table  No.  3  after  age  sixty-eight,  but  this  as  well  as  the 
heavier  death  rate  among  the  early  retirements  would  seem  to 
indicate  that  in  all  probability  the  particiilar  fund  which  he  had 
under  consideration  embraced  an  entirely  different  class  of  lives, 
subject  under  normal  conditions  to  a  higher  rate  of  mortality 
than  would  be  expected  to  prevail  amongst  such  a  class  as  Civil 
Servants  in  Canada. 

Statistics  relating  to  pension  funds  are  extremely  scant  and  the 
experience  which  Mr.  Grant  has  so  ably  investigated  forms  a 
valuable  contribution  to  our  knowledge  of  this  subject.  His  table 
will  undoubtedly  be  of  great  practical  value,  but,  as  has  been 
pointed  out,  care  must  be  taken  to  examine  the  special  features  of 
the  particular  fund  under  consideration  before  an  opinion  can  be 
formed  as  to  its  suitability  in  any  individual  case. 

Mr.  Portch: 

Mr.  Grant's  investigation  of  the  mortality  in  the  Canadian  Civil 
Service  Pension  Fund  is  a  useful  addition  to  our  scanty  literature 
on  this  subject.  The  author  has  earned  our  thanks  by  giving  the 
benefit  of  his  work  in  a  field  doubtless  entered  by  many  who  hesi- 
tate to  publish  their  results.  The  only  method  of  obtaining  a 
knowledge  of  the  subject  of  pension  funds  seems  to  be  by  making 
one's  self  familiar  with  the  experiences  of  a  large  number  of  exist- 
ing funds.  It  is  an  intensely  practical  subject,  where  theory  is 
difficult  to  apply.  But  some  day  in  the  future  it  should  be  possible 
to  have  something  like  a  Specialized  Mortality  Investigation  of 
the  important  classes  of  existing  funds,  and  the  prominent  classes 
of  establishments  where  such  funds  are  desirable.  In  the  mean- 
time, every  actuary  who  investigates  an  existing  or  prospective 
fund,  has  the  power  materially  to  help  us  by  publishing  his  figures, 
if  possible,  together  with  an  account  of  any  peculiar  features  of  the 
individual  fund  investigated. 

Some  exception  may  be  taken  to  Mr.  Grant's  statement  on  p. 
163,  that  there  can  be  no  such  thing  as  a  mortality  standard  of 
any  wide  applicability  to  pension  schemes.  This  is  somewhat  more 
definitely  put  by  Mr.  George  King  {J.  I.  A.  xxxix,  135)  :  "  The 
statistics  of  one  fund  cannot  safely  be  used  for  another."  But, 
if  we  had  a  careful  grouping  of  the  mortality  experiences  of  funds 
in  similar  establishments,  it  would  seem  probable  that  individual 
peculiarities  affecting  the  mortality  would  be  lost  in  the  grouping 
and  graduation.  For  example,  it  is  conceivable  that  if  we  had 
access  to  the  mortality  records  of  the  active  and  pensioned  em- 
ployes of  a  considerable  group  of  well-managed  banks  throughout 
Canada  and  the  United  States,  we  could  tabulate  therefrom  data 
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that  would  serve  as  a  sort  of  standard  or  a  basis  of  mortality 
assumptions  for  bank  pension  funds  in  the  two  countries.  Cer- 
tainl3'  such  figures  could  be  used  with  much  greater  confidence  in 
the  investigation  of  similar  funds  where  data  are  lacking,  than 
could  the  American  Experience  Table  or  the  0^™^^^  Table.  It 
would  be  practically  impossible  to  make  any  standard  for  the  other 
important  elements  of  withdrawal  and  salary — but  these  are,  per- 
haps, more  readily  and  safely  deducible  from  the  individual  fund 
than  is  the  mortality. 

Mr.  Grant's  statement  that  "  at  the  present  day  it  is  no  un- 
common thing  to  meet  with  instances  of  pension  fund  calculations 
being  based  upon  ordinary  mortality  tables "  recalls  a  forceful 
example  of  this  which  exists  in  the  published  report  of  the  valua- 
tion made  a  few  years  ago  of  an  important  pension  fund.  The 
fund's  experience  of  pensioners'  mortality  was  too  limited  to  give 
a  reliable  basis  for  calculations.  An  argument,  therefore,  founded 
on  general  principles  regarding  the  disappearance  of  the  effect  of 
selection  after  five  years,  was  made  to  justify  the  use  of  the  O'^'^^^) 
table  as  the  measure  of  the  mortality  to  be  expected  among  the 
pensioners. 

ISTow,  it  would  appear  from  a  comparison  of  the  conditions  in 
this  particular  fund  with  those  in  the  Canadian  Civil  Service 
Fund,  that  Mr.  Crant  might,  with  considerable  force,  have  applied 
the  same  argument  to  his  own  fund.  The  figures,  however,  show 
that  had  he  done  so,  the  result  would  have  been  to  underestimate 
the  mortal Itv  by  a  percentage  varving  from  nearlv  800%  at  age 
35  to  about  20%  at  age  70.  " 

This  shows  the  grave  danger  involved  in  applying  the  standard 
ordinary  tables  to  individual  pension  funds.  Mr.  Grant's  emphasis 
on  this  point  is  well  sustained  by  the  figures  lie  obtains  from  the 
actual  ex]x;rience  of  the  fund  investigated. 

The  rates  of  mortality  brought  out  in  Mr.  Grant's  paper  will 
doubtless  be  used  to  some  extent  for  comparative  purposes.  To 
give  them  their  full  weight  in  comparisons,  it  will  be  necessary 
to  recognize  the  probable  effect  of  some  peculiar  conditions  sur- 
rounding the  Canadian  Civil  Service  Pennon  Fund.  These  con- 
ditions may  not  be  generally  apparent,  and  may  not  obtain  in 
other  funds. 

The  mortality,  in  any  fund,  among  pensioners  who  retire  from 
active  service  at  an  early  age,  would  naturally  be  heavy.  Such 
jnon  arc  usually  broken  in  health,  and  death  is  not  long  deferred. 
But  Mr.  Grant's  figures  show  that  out  of  374  persons  who  entered 
the  pension  fund  before  55,  only  about  33%  died  before  reaching 
age  60.  The  graduated  q^  shows  a  rate  of  71/0%  at  35,  4.4%^  at 
45,  and  3.8%  at  55.  Making  a  very  rough  comparison  with  the 
figures  used  by  Manly  and  King,  this  seems  a  somewhat  smaller 
proportion  of  deaths  than  might  be  expected  in  a  fund  where  a 
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person  under  GO  was,  according  to  the  rules,  eligible  for  a  pension 
only  when  "  incapacitated  by  bodily  infirmity." 

Mr.  Grant  has  already  given  one  contributing  cause,  namely, 
the  method  of  sick-leave  allowances.  An  additional  cause,  un- 
doubtedly, is  the  following.  The  Superannuation  and  Retirement 
Act  which  governed  the  pension  fund,  placed  the  power  to  retire 
any  employe  in  the  hands  of  the  niinistrj^  or  virtually,  the  political 
party  in  majority.  Also,  the  Act  reads :  "  Retirement  shall  be  com- 
pulsory on  every  person  to  whom  the  superamiuation  allowance 
heretofore  mentioned  is  offered."  It  was,  therefore,  without  any 
real  restriction  as  to  age,  infirmity,  or  length  of  service.  This 
constitutional  wealaiess,  made  use  of  to  retire  persons  in  good 
health  for  reasons  of  expediency,  was  a  cause  given  for  the  drastic 
measure  of  1898  which  closed  the  fund  to  further  entrants.  The 
effect  of  such  a  state  of  affairs  upon  the  mortality  amongst  pen- 
sioners, would  probably  be  to  decrease  the  rate  at  the  earlier  ages. 

It  is  also  worth  while  remembering,  that  Mr.  Clrant's  figures 
refer  to  a  body  of  men  in  whose  original  appointment  to  the  service 
but  little  selection  was  used.  The  majority  were  political  ap- 
pointees. Since  superannuation  means  a  considerable  reduction 
in  salary  or  income,  it  is  natural  that  influence  should  have  kept 
many  persons  on  the  so-called  "  active  list "  who,  by  reason  of 
advancing  age  or  infirmity,  would  have  been  retired  under  a  strictly 
business  administration.  This  condition  unfortunately  obtains  to 
a  much  greater  extent  in  a  public  service,  where,  above  all  places, 
strict  business  judgment  should  be  used,  than  it  would  in  a  private 
commercial  house.  The  effect  has  probably  been  to  prevent  the 
superannuation  of  persons  who  would  have  added  to  the  mortality 
of  the  pensioners  at  the  higher  ages. 

In  fairness,  however,  and  as  a  matter  of  interest,  it  should  be 
noted,  that  entrance  to  the  Canadian  Civil  Service  is  now  gained 
only  after  rigid  examination  and  investigation  conducted  by  an 
admirable  board  of  independent  commissioners.  As  yet,  however, 
the  commissioners  have  not  seen  fit  to  re-establish  the  pension 
fund,  or  inaugurate  a  new  scheme  to  fill  its  place.  It  would  seem 
that  the  value  of  their  work  of  selection  must  be  considerably 
diminished  by  the  lack  of  an  effective  method  of  retiring  those 
whose  usefulness  is  past.  There  is  no  doubt,  however,  that  this 
will  be  recognized,  and  that  a  new  fund  on  a  creditable  basis  will 
be  soon  established. 

Mr.  Grant's  figures  will  be  of  considerable  value  to  those  who 
will  be  called  u23on  to  set  up  a  new  pension  fund  in  the  Canadian 
Civil  Service;  and  doubtless  they  will  also  be  found  iiseful  in 
other  funds  of  a  similar  nature,  after  making  allowance  for  the 
features  of  this  Fund  that  are  peculiar  to  itself. 
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Oral   Discussion. 

Mr.  Moir  :  Mr.  President,  Mr.  Grant  is  an  entirely  new  con- 
tributor to  our  Transactions,  and,  unfortunately,  a  somewhat 
infrequent  visitor  at  our  meetings.  For  that  very  reason  I  think 
it  desirable  to  say  just  a  word  or  two  about  this  paper,  because 
the  figures  he  supplies  are  on  a  new  subject,  and  they  have 
evidently  been  very  carefully  compiled;  Mr.  Grant  expresses  him- 
self well,  and  he  has  also  the  further  merit  of  being  as  brief  as 
possible  to  make  himself  clear.  I  think  therefore  that  we  have 
nothing  but  praise  of  the  work  that  he  has  submitted. 

The  mortality  rates  he  brings  out  represent  the  rates  likely  to 
be  experienced  after  permanent  disability  in  a  good  class  of  busi- 
ness, that  is,  at  the  younger  ages,  from  twenty-five  to  fifty.  At 
the  older  ages  the  disability  becomes  merged  into  pensions. 

I  wish  also  to  call  the  attention  of  the  members  of  the  Society 
to  a  very  excellent  and  a  very  useful  book  put  out  by  the  Com- 
missioner of  Labor  dealing  with  Benefit  Funds,  published,  I  think, 
in  1908,  and  giving  full  particulars  of  many  of  these  benevolent 
funds,  and  stating  their  conditions  at  length. 

Mr.  Hann  :  I  think  we  cannot  be  too  jjarticular  about  emphasi- 
zing the  fact  that  the  experience  of  a  pension  fund  in  any  one 
business,  or  in  any  one  firm  for  that  matter,  would  be  repre- 
sentative of  that  line.  The  actuary  who  goes  to  work  on  perhaps 
the  most  difficult  part  of  his  profession,  to  advise  concerning  a 
pension  fund,  will  find  tliat  it  is  a  sine  qua  non  for  him  to  get  to 
work  on  the  experience  of  that  particular  business  for  which  he 
is  about  to  prepare.  For  example  in  New  York,  a  pension  fund 
in  a  jobbing  house  compared  with  a  pension  fund  in  any  other 
large  house  that  is  not  a  jobbing  house,  will  give  very  different 
results. 

1  tliink  that  Mr.  King's  statement  ought  to  be  very  carefully 
impressed  upon  our  minds,  that  the  experience  of  one  fund  cannot 
safely  be  taken  and  applied  to  another. 

t 

Mr.  Grant:  Mr.  Papps  refers  to  the  difficulty  of  procuring 
acceptance  of  pension  fund  reports  on  contribution  rates,  valua- 
tions, etc.  This  is  found  in  practice  to  be  a  very  great  evil.  The 
intuitive  knowledge  which  "the  m.an  on  the  street"  seems  to 
possess  regarding  this  most  complex  subject  is  held  to  be  far 
superior  to  the  reasoned  judgment  of  the  expert.  This  teaches 
us  how  new  and  circumscribed  our  profession  reallv  is :  our  work 
has  not  yet  been  fitted  into  the  scheme  of  things  as  has  that  of 
the  physician,  the  engineer,  or  the  astronomer  even.  Their  con- 
clusions lend  themselves  to  corroboration  by  facts  and  events 
within  a  measurable  time,  whereas  the  actuary"^  has  usually  to  wait 
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for  many  years  for  his  justification.  Otlicr  pi-ofcssions  have  suc- 
ceeded in  abating  this  nuisance,  and  it  woukl  lighten  the  gloom 
of  the  actuary  (as  well  as  of  fraternal  society  executives,  for 
instance)  if  the  fellow  who  knows  "  all  about "  life-contingency 
finance  could  be  suppressed. 

Mr.  Papps'  suggestion  of  a  Model  Fund  is  interesting  and  valu- 
able. I  agree  with  ]\Ir.  Wood  that  the  active-list  experience  of 
these  superannuation  funds,  forming  as  it  would  the  largest  section 
of  the  total  data,  would  have  been  of  interest  in  conjunction  with 
the  table  submitted ;  but  the  niggardly  facilities  at  our  disposal 
forbade  the  idea  for  the  time  being. 

As  to  the  opinion  held  by  Mr.  Portch,  that  pension  funds  of 
similar  class  and  character  be  valued  by  mortality  standards  de- 
rived from  statistics  of  appropriate  groups  of  such  funds,  it  may 
be  23ointed  out  that  this  was  Mr.  Hewat's  hope  in  giving  to  the 
world  his  elaborate  tables  based  upon  the  experience  of  Scottish 
Banks.  How  far  his  tables  have  filled  a  real  need,  it  would  be 
hard  to  say.  I  myself  have  used  certain  of  them,  but  only  where 
first-hand  statistics  were  out  of  the  question.  The  truth  is,  how- 
ever, that  in  the  generality  of  cases  there  will  always  be  doubt  as 
to  how  the  various  fluctuating  elements  have  operated  until  the 
actual  facts  have  been  investigated.  An  actuarial  genius  may 
some  day  succeed  in  raising  us  out  of  this  murk  of  statistics,  and 
teach  us  how  to  value  these  fimds  by  means  of  some  all-embracing 
function,  compounded  of  mortality,  withdrawal,  marriage  and 
re-marriage  rates  marching  in  unison.  For  the  present  the  pros- 
pect seems  none  too  hopeful,  to  be  sure. 

Our  greatest  need  just  now  seems  to  be  for  more  light  upon  the 
actual  workings  of  a  larger  number  of  pension  funds.  By  this 
inductive  method  alone,  probably,  can  we  hope  for  the  discovery 
of  any  important  law  or  principle,  or  for  much  improvement  in 
working  methods.  ]\Ieanwhile,  actuaries  are  agreed  that  the  old 
slap-dash  methods  must  go.  One  of  the  Canadian  funds  now 
under  discussion  discloses  a  fossil  of  this  sort.  The  Act  of  1893, 
providing  for  a  deduction  from  the  salary  of  each  civil  servant 
(at  3%  on  salaries  less  than  $600,  and  at  31/2%  on  salaries  of 
$600  or  over),  goes  on  to  say,  "and  such  deduction  shall  be 
carried  to  the  credit  of  a  fund  called  the  Civil  Service  Super- 
annuation Fund,  number  two,  to  which  shall  be  added  by  the 
Government  annually  such  a  sum  as,  upon  an  estimate  or  valuation 
thereof  based  upon  the  H'"  Mortality  Table  of  the  Institute  of 
Actuaries  of  Great  Britain  and  a  rate  of  interest  of  six  per  centum 
per  annum,  may  be  sufficient  to  make  the  amount  thereof  equal 
to  the  value  of  the  prospective  annuities  payable  therefrom."  A 
stranger  method  than  this  of  providing  for  actuarial  solvency 
could  scarcely  be  imagined,  and  this  is  only  one  instance  out  of 
many  that  might  be  given  of  the  prevalence  of  loose  methods  in 
this  class  of  work. 
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ON  THE  RATE  OF  PERMANENT  DISABILITY  AMONGST   ASSURED  LIVES 

AND   THE   RATE   OF    MORTALITY  AMONGST   DISABLED 

LIVES — SIDNEY    H.    PIPE. 

Vol.  XI,  Page  172. 

"Written  Discussion. 

Mr.  Moir: 

This  question  of  the  rate  of  disability  is  a  very  interesting  one 
to  an  actuary,  althougli  it  is  in  the  nature  of  a  side  issue  to  most 
of  the  okler  life  insurance  companies.  But  the  tendency  to  grant 
relief  from  premium  payments  in  the  case  of  permanent  disability 
has  been  rapidly  spreading,  and  this  broadening  of  the  sphere  of 
influence  of  our  business  seems  to  be  a  move  in  the  right  direction, 
although  it  means  a  little  more  trouble  in  manipulating  the 
technical  details. 

The  information  submitted  by  Mr.  Pipe  relates  especially  to 
the  Province  of  Ontario.  It  is  recognized  that  Canadian  mortality 
is  generally  favoralile,  but  it  does  not  follow  from  this  fact  that 
the  rate  of  sicloiess  will  be  equally  so;  indeed  it  was  pointed  out 
some  fifty  or  sixty  years  ago,  that  frequently  a  low  mortality  rate 
was  experienced  where  a  high  sickness  rate  prevailed,  and  in  like 
manner  the  opposite  condition  frequently  existed,  namely,  a  low 
sickness  rate  combined  with  high  mortality.  An  example  of  this 
is  observed  in  comparing  sickness  rates  in  rural  and  city  districts, 
the  former  being  higlier  than  the  latter,  although  the  mortality 
experience  runs  the  other  way.  The  higher  mortality  rate  in  cities 
may  be  partly  caused  by  the  sick  migrating  to  the  towns  before 
their  death. 

Mr.  Pipe  refers  briefly  to  questions  of  occupation,  and  decided 
to  use  the  occupation  at  the  date  of  disability.  I  am  inclined  to 
think  that  the  occupation  at  date  of  entry  would  be  more  valuable, 
because,  by  the  present  day  rides  of  most  companies,  a  change  in 
occupation  one  year  or  more  after  the  issue  of  a  policy  does  not 
afford  cause  for  a  cliangc  of  class  by  the  insurance  company.  No 
higher  rate  can  be  charged  and  no  modification  in  the  benefits  can 
be  made  merely  because  the  life  insured  takes  up  some  hazardous 
occupation. 

On  page  176,  Mr.  Pipe  says: 

"  The  rates  I  obtained  from  hazardous  occupations  were 
more  favorable  than  those  given  in  column  (4),  a  result 
which  could  not  be  accepted." 
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If  the  facts  were  carefully  extracted  and  were  reasonably  broad 
in  their  range,  1  think  for  the  reasons  already  given  that  it  would 
have  been  interesting  to  liave  had  such  results,  even  although  we 
might  not  be  inclined  to  base  monetary  calculations  upon  them. 
Hazardous  occupations  usually  draw  to  them  the  strongest,  most 
vigorous  and  courageous  men — is  it  not  reasonable  that  the  disa- 
bility rate  should  be  light,  although  the  mortality  is  heavy?  From 
Table  C  given  by  Mr.  Pipe  and  from  other  statistics  I  have  seen, 
I  judge  that  the  number  of  cases  of  permanent  disability  arising 
from  accident  is  relatively  small. 

Wliile  I  do  not  wish  to  appear  critical  on  unimportant  details, 
I  should  like  to  call  attention  to  several  remarks  in  the  paper 
which  are  not  explicit.  On  page  173,  in  the  8th  line  from  the 
foot,  appears  the  expression : 

"  X  =  nearest  age  at  entry  -\-  exact  duration.'' 

The  word  "exact"  might  with  advantage  have  been  omitted;  it 
is  correct  only  in  case  every  individual  case  passed  out  of  observa- 
tion on  the  exact  anniversary  of  the  commencement  of  the  risk, 
and  in  mortality  work  it  conveys  the  impression  of  an  integer  and 
fraction.  On  page  179,  I  presume  that  the  table  there  given 
relates  only  to  those  who  died.  The  value  of  an  annuity  on  a 
disabled  life  as  given  in  Table  F,  is  a  most  valuable  function,  but 
the  average  duration  of  disability  of  those  who  die  (Table  C)  is 
a  factor  which  does  not  seem  to  be  of  much  value,  especially  as 
the  disability  in  this  particular  experience  is  so  largely  caused  by 
consumption.  ■  This  cause  of  disability  would  have  very  little 
weight  in  the  matter  of  relief  from  premium  payments  under  life 
insurance  policies,  because  most  consumptive  patients  are  either 
well  enough  to  undertake  light  vfork,  or  they  are  on  their  death- 
bed and  would  only  have  a  chance  of  getting  relief  from,  say, 
one  premium  payment.  No  explanation  is  given  as  to  why  Table 
F,  page  182,  gives  values  for  age  x  in  the  one  column  and  age 
a:  -f-  1  in  the  other ;  but  presumably  it  is  because  one  year  is 
omitted. 

The  notation  used  is  sometimes  a  little  unusual  and  is  not 
always  explained.  I  cannot  see  the  reason  for  the  (1)  over  some 
of  tiie  ages,  as  in  Table  F,  on  page  183.  I  presume  that  this 
is  meant  to  imply  that  the  figures  in  that  column  are  on  an 
"  ultimate  "  basis,  but  the  symljol  is  one  which  I  have  not  seen 
elsewhere  with  any  such  significance,  and  the  principle  involved 
differs  from  the  recognized  principle  of  the  general  expression  a.y.'-"'\ 
Then  again  {adX,  representing  deaths  in  the  first  half  of  the  policy 
year,  is  another  departure  from  the  recognized  rules  of  notation. 

Notwithstanding  these  minor  criticisms  the  paper  gives  evidence 
of  much  accurate  and  painstaking  work;  the  graduated  results 
furnish  a  smooth  progression  and  yet  follow  closely  the  rough  facts, 
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and  there  is  a  completeness  in  the  information  given,  including 
monetary  tables,  which  makes  the  paper  a  valuable  one  for  refer- 
ence. We  can  warmly  welcome  Mr.  Pipe  as  a  new  contributor, 
and  hope  to  receive  further  articles  from  him  from  time  to  time, 
as  new  problems  are  brought  to  his  attention. 

Mr.   Hunter  : 

Mr.  Pipe's  paper  is  of  great  interest  in  view  of  the  large  number 
of  companies  which  are  now  issuing  policies  with  some  form  of 
permanent  disability  benefit.  Many  of  the  new  companies  provide 
for  cessation  of  premiums  on  the  insured  becoming  permanently 
and  totally  disabled.  I  believe  so  strongly  in  that  feature  that  I 
hope  it  will  be  as  common  in  the  policy  of  tomorrow  as  the  loan 
feature  in  the  policy  of  today.  The  latter  provides  for  the  tempo- 
rary failure  of  an  insured's  finances,  while  the  former  provides 
for  the  more  serious  matter  of  permanent  failure  of  a  man's  physi- 
cal or  mental  forces.  Most  men  have  no  fear  of  the  future  if  they 
have  health ;  but  all  of  them  dread  paralysis,  insanity,  loss  of  sight, 
or  any  disease  whicli  will  disable  them  permanently,  but  may  not 
greatly  reduce  the  chances  of  longevity.  Should  such  permanent 
disability  overtake  them,  the  term  extension  feature  of  the  policy 
is  only  a  partial  assistance,  because  the  chance  always  exists  that 
the  term  may  run  out  before  the  insured  succumbs  to  his  ailment. 
If  people  did  not  have  the  hope  which  "  springs  eternal  in  the 
human  breast,"  a  larger  number  would  take  term  extension  when 
seriously  sick,  thereby  increasing  the  mortality  of  the  companies 
under  that  feature  very  greatly :  but  most  people  are  hopeful  of 
outliving  the  extended  insurance  feature  and  therefore  refuse  to 
take  it  even  when  they  are  sick  of  a  mortal  illness.  In  the  case 
of  a  man  who  has  become  permanently  disabled  with  a  disease 
which  may  not  seriously  interfere  with  liis  longevity,  the  term 
extension  feature  is  not  of  great  value,  the  feature  of  real  value 
being  a  clause  providing  for  the  cessation  of  premium-payments 
with  the  right  to  borrow  as  much  under  the  policy  as  if  the  pay- 
ment of  premiums  were  being  continuedf 

Over  fifteen  years  ago  I  was  asked  to  prepare  figures  for  a  pro- 
posed company  whose  sole  business  was  to  insure  against  permanent 
disability.  The  plan  which  I  suggested  was,  to  issue  contracts 
providing  for  a  disability  annuity  equal  to  the  total  annual  pre- 
miums which  the  applicant  was  paying  to  life  insurance  companies. 
As  there  were  no  regular  companies  at  that  time  granting  disability 
benefits,  that  would  have  permitted  a  man,  by  a  small  annual 
payment,  to  provide  for  the  payment  of  his  premiums  in  all  the 
companies  in  event  of  his  becoming  permanently  incapacitated. 
The  great  difficulty  was  to  find  a  basis  for  the  calculation  of  the 
premium.     I  finally  adopted  the  expedient  of  taking  the  causes 
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of  death  appearing  in  the  "  30  American  Offices'  Experience " 
(Meech),  and  eliminating  all  those  which  did  not  cause  more  than 
six  months'  sickness  on  an  average,  the  remainder  being  diseases 
which  caused  a  more  or  less  protracted  illness.  From  another 
source  1  obtained  the  approximate  duration  of  most  of  the  dis- 
eases which  caused  protracted  illness,  thereby  enabling  me  to  make 
a  fair  approximation  to  the  cost  of  the  disability  benefit,  with  the 
aid  of  the  tables  already  referred  to,  which  gave  the  approximate 
duration  of  the  policies  at  death,  and  the  group  ages  at  death. 
My  figures  were  shown  to  a  well  known  consulting  actuary,  who 
reported  that  they  were  very  ingenious,  but  were,  "  only  a  first-class 
guess,"  and  that,  accordingly,  it  might  be  dangerous  to  do  business 
unless  more  satisfactory  data  were  obtained  which  he  could  not 
furnish.  The  company  did  not  start,  but  had  the  rates  which  were 
suggested  by  me  been  adopted,  it  would  have  given  a  large  margin 
for  profit  provided  the  expenses  had  been  kept  within  reasonable 
limits. 

Soon  after  the  failure  to  establish  the  company  referred  to,  the 
Fidelity  Mutual  Insurance  Company  issued  a  life  insurance  policy 
providing  for  a  permanent  disability  benefit,  and  is  therefore 
entitled  to  the  credit  of  being  the  first  regular  company  to  have 
such  a  clause  in  its  policy.  A  number  of  fraternal  orders  had 
provided  for  a  disability  benefit  (one-half  of  the  face  of  the  policy) 
for  several  years  prior  to  that  time,  and  it  was  from  their  records 
that  the  Fidelity  obtained  the  statistics  necessary  to  enable  it  to 
issue  its  new  policies. 

A  company  which  desires  to  add  the  feature  to  its  policies  at  the 
present  time  will  find  some  difficulty  in  determining  what  the  cost 
to  it  would  be.  With  the  exception  of  the  Fidelity  Mutual,  no 
regular  company  has  had  experience  extending  over  more  than 
a  very  few  years,  so  that  it  is  necessary  to  turn  to  the  statistics 
of  fraternal  orders  or  to  the  German  statistics.  In  doing  so  the 
actuary  will  find  considerable  difference  in  the  cost  of  the  benefit 
under  the  various  published  tables.     These  consist  of  five : 

1st — Bates  based  upon  certain  German  statistics  (Karup  and 
Zimmerman),  and  given  by  Mr.  Jackson. 

2nd — Mr.  Jackson's  tables,  based  upon  the  sickness  experience 
of  British  Friendly  Societies  eliminating  the  first  two  years  of 
sickness. 

3rd — Mr.  Pipe's  tables,  based  upon  the  experience  of  a  Canadian 
fraternal  society. 

4th — Messrs.  Landis'  and  Eldridge's  tables,  based  on  the  expe- 
rience of  the  Order  of  the  Maccabees. 

5th — Mr.  Mead's  tables,  based  on  the  experience  of  the  Order 
of  the  Maccabees  (presented  at  this  meeting  of  the  Society). 

The  German  statistics  are  not  applicable  in  my  judgment  to  the 
conditions  among  the  insured  in  regular  companies  in  the  United 
States. 


394  RATE    OF    PERMANENT    DISABILITY. 

Mr.  Jackson's  method  of  using  the  statistics  of  the  British 
Friendly  Societies,  eliminating  the  data  on  people  who  have  been 
sick  for  more  than  two  years,  is  an  ingenious  one,  hut  there  is 
no  way  of  determining  how  dependable  that  basis  would  be  for 
American  companies  granting  disability  benefits. 

The  conditions  under  which  the  disability  benefits  were  granted 
in  the  fraternal  order  to  which  Mr.  Pipe  refers,  are  not  widely 
different  from  those  in  a  regular  insurance  company.  In  addition 
to  providing  for  cessation  of  premiums,  the  fraternal  order  granted 
a  payment  of  one-half  the  face  of  the  policy  at  disability. 

Mr.  Pipe's  figures  shoAv  a  very  low  cost  for  the  cessation  of  pre- 
miums at  total  disability,  and  as  the  data  are  somewhat  scant,  a 
substantial  loading  should  be  made  for  contingencies.  I  should 
like  to  point  out,  that  Mr.  Pipe's  extra  premium  for  cessation 
of  premiums  at  disability  is  calculated  on  the  assumption  that 
such  premium  will  continue  during  the  whole  of  life  under  ordi- 
nary life  policies,  that  is,  it  will  not  cease  at  the  age  the  disability 
becomes  inoperative.  For  example,  in  calculating  the  extra  pre- 
mium to  be  received  by  the  company  in  case  the  insured  becomes 
incapacitated  before  age  65,  the  divisor  of  his  calculation  provides 
for  that  extra  premium  being  payable  throughout  the  whole  of  life. 

The  tables  of  Messrs.  Landis  and  Eldridge  show  extra  premiums 
for  disability  distinctly  larger  than  those  of  Mr.  Pipe.  It  is 
difficult  to  determine  why  the  permiums  based  on  the  experience 
of  an  American  fraternal  order,  should  be  larger  than  the  cost 
of  a  similar  benefit  based  by  Mr.  Pipe  on  a  Canadian  fraternal 
order.  It  may  be  due  to  the  author's  grafting  on  the  table  certain 
statistics  from  the  British  Friendly  Societies  at  the  oldest  ages, 
the  graduation  tending  to  increase  the  annual  rates  of  disability 
for  many  ages  below  the  point  of  junction.  Or  they  may  have 
assumed  that  the  Insured  on  becoming  disabled  would  live  as  long 
as  those  who  were  not  permanently  incapacitated. 

With  regard  to  the  premiums  calculated  by  Mr.  Mead  for  disa- 
bility benefits  and  presented  at  this  meeting,  no  opportunity  h;is 
yet  been  given  to  study  them,  but  a  cursory  review  of  one  of  his 
principal  tables  indicates  that  his  premiifms  are  close  to  those  of 
Mr.  Pipe. 

The  principal  objection  in  tbe  minds  of  some  actuaries  to  grant- 
ing any  form  of  permanent  disability  benefits,  is  the  chance  for 
fraud.  If  the  benefit  consists  of  an  annuity  of  an  amount  equal 
to  one-half  or  more  of  a  man's  income,  there  would  be  considerable 
chance  of  fraud;  but  there  is  not  likely  to  be  a  large  element  of 
fraud  when  the  only  benefit  is  the  cessation  of  premiums.  If  the 
premiums  are  calculated  properly,  a  substantial  allowance  will  be 
made  for  that  element.  In  this  connection  I  should  like  to  point 
out  that  some  of  the  newer  companies  are  granting  disability 
benefits  which  will  cost  them  a  good  deal  more  than  they  anticij)ate. 
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At  the  older  ages  of  entry,  a  disability  benefit  which  consists  in 
making  the  policy  paid-up  at  any  time  the  insured  becomes  dis- 
abled without  limiting  the  age  to  60  or  65,  is  a  substantial  benefit 
and  one  which  cannot  be  considered  as  worth  a  few  cents.  It  is 
to  be  hoped,  however,  that  their  experience  will  not  deter  other 
companies  from  granting  the  benefit  on  proper  lines. 

Mr.  Jouxston: 

In  view  of  the  scarcity  of  data  concerning  disaljility  amongst 
insured  lives  any  facts  or  experience  along  this  line  are  useful. 
In  weighing  the  value  of  such  contributions  their  source  must  be 
carefully  considered.  Mr.  Pipe's  information  is  drawn  from  the 
experience  of  a  fraternal  society,  and  it  is  likely  that  its  members 
belong  to  the  artisan  class.  It  is  a  question,  therefore,  how  far 
such  an  experience  would  represent  the  probable  experience  of  the 
average  life  insurance  company.  If  anything,  however,  the  results 
would  probably  be  on  the  safe  side. 

The  practice  followed  by  the  society  in  question  in  ascertaining 
whether  a  member  is  permanently  disabled,  is  a  good  one,  but  as 
several  medical  examinations  may  be  required  considerable  expense 
will  be  incurred.  This  must  be  true  of  any  system  of  ascertaining 
whether  a  person  is  permanently  disabled. 

It  would  have  been  very  interesting  if  Mr.  Pipe  had  given  a 
list  of  the  occupations  covered.  It  is  to  be  noted  that  lie  says, 
that  after  discussing  the  question  with  the  medical  directors  he 
decided  to  use  the  occupation  at  the  time  of  disability.  While 
this  method  may  have  its  advantages,  it  might  frequently  happen 
that  the  seeds  of  disability  were  sown  in  one  occupation  and  were 
the  cause  of  a  change  to  some  otlier  occupation  less  hazardous. 
For  instance,  a  stonecutter,  becoming  impaired  through  breathing 
fine  dust,  might  afterwards  become  a  motorman,  and  the  trouble 
started  while  he  was  a  stonecutter,  develop  and  cause  his  disability 
after  he  had  became  a  motorman,  and  under  Mr.  Pipe's  system  this 
disability  would  be  charged  to  the  class  of  motormen. 

A-S  the  total  number  of  cases  of  permanent  disability  was  only 
467  the  deductions  cannot  be  at  all  conclusive.  It  is  also  to  be 
noted  that  Mr.  Pipe  assumed  that  everyone  would  become  perma- 
nently disabled  at  age  80;  the  effect  of  which  assumption  would 
be  to  appreciably  increase  the  rate.  It  is  curious  to  note  that  the 
heaviest  rates  of  disability  in  the  original  data  at  ages  below  45 
occurred  at  the  ages  25,  30,  35  and  40.  This  may  be  only  a 
coincidence. 

Turning  to  Table  B,  in  which  his  results  are  compared  with 

those  of  several  other  experiences,  there  are  very  wide  discrepancies. 

In  all  cases  below  age  70  his  rates  are  very  much  lower  than  those 

of  the  other  experiences.     Possibly  this  difference  may  be  due  to 
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the  limited  number  of  cases,  and  it  may  be  partially  due  to  the 
system  followed  by  the  Society  in  ascertaining  whether  a  member 
is  reallv  disabled. 

With  regard  to  the  rate  of  mortality  amongst  disabled  lives,  the 
results  bro'ught  out  by  Mr.  Pipe  are  very  interesting  and  confirm 
the  natural  inference  that  in  a  great  many  cases  permanent  disa- 
bilitv  means  the  beginning  of  a  mortal  illness.  His  figures  show 
that"  the  average  duration  between  disability  and  death  was  1  year, 
4  months,  and  28  days;  that  is,  that  the  actual  loss  to  a  company 
in  the  way  of  premiums,  by  relieving  a  policyholder  permanently 
disabled  of  further  payments,  is  comparatively  small  and  is  con- 
sistent with  the  low  rates  of  extra  premiums  brought  out  in  the 
calculations. 

On  the  whole,  Mr.  Pipe's  paper  is  a  valuable  contribution  on  a 
subject  concerning  which  data  are  very  limited,  and  it  is  by  means 
of  such  contributions  that  we  may  ultimately  be  able  to  get  together 
enough  information  to  form  a  reliable  basis  for  calculating  the 
values  of  benefits  in  connection  with  total  disabilities. 

Mr.   Flynn: 

We  are  greatly  indebted  to  Mr.  Pipe  for  this  contribution  to  our 
knowledge  upon  the  important  subject  of  permanent  disability. 
Although  it  may  seem  unnecessary,  I  should  like  to  emphasize  the 
value  to  American  life  insurance  companies  of  the  material  which 
Mr.  Pipe  has  handled  so  skillfully  in  his  investigation. 

Prior  to  the  publication  of  Mr.  Pipe's  paper  it  had  been  gener- 
ally agreed  by  American  actuaries  that  foreign  statistics  bearing 
upon  permanent  disability  were  not  a  reliable  guide  in  calculating 
the  cost  of  the  disability  benefits  granted  in  American  life  insur- 
ance contracts.  This  opinion  was  based  upon  the  conviction  that 
in  foreign  experiences,  particularly  the  German  statistics,  the 
condition  of  total  and  permanent  disability  had  been  interpreted 
in  a  much  broader  sense  than  would  be  the  practice  of  companies 
in  this  country.  Mr.  Jackson  in  a  paper  read  before  the  Society 
(Vol.  X,  page  490,  Transactions)  had  given  the  results  of  a 
skillful  adaptation  of  English  statistics  bearing  upon  this  subject, 
but  although  tlie  rates  which  he  obtained  showed  a  tendency  in  a 
direction  which  appeared  to  be  right,  it  seemed  safer  to  Avait  for 
information  based  upon  the  observation  of  American  assured  lives. 
As  benefits  based  upon  permanent  disability  in  American  life  insur- 
ance contracts  had  loeen  introduced  at  a  comparatively  recent  date 
it  would  be  a  numlxir  of  years  before  experience  sufficiently  ade- 
quate to  furnish  a  reliable  basis  of  rates  would  be  obtained. 

The  experience  of  casualty  companies  writing  accident  and  health 
insurance  would  undoubtedly  furnish  material  for  study  of  this 
subject,  but  an  attempt  to  obtain  this  information  from  the  statis- 
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tics  of  the  Company  with  which  I  am  connected  was  not  successful 
for  several  reasons.  As  the  number  of  exposures  under  contracts 
wliich  covered  the  individual  for  both  accident  and  health  insur- 
ance were  not  large  enough,  it  was  necessary  to  obtain  a  rate  for 
permanent  disability  from  accident,  another  from  disease,  and  to 
combine  the  two  rates.  An  examination  of  the  accident  and  health 
claims  showed  a  large  number  of  cases  of  total  disability,  but  it  was 
found  that  a  great  many  of  these  passed  out  of  observation  either 
by  reaching  the  limit  of  the  contract,  which  in  the  case  of  contracts 
written  in  hazardous  occupations  was  52  weeks,  or  by  a  compro- 
mise claim  settlement.  The  difficulty  and  delay  in  tracing  these 
cases  which  passed  out  of  observation  necessitated  the  postpone- 
ment of  the  investigation.  It  is  probable,  however,  that  a  further 
effort  will  be  made  to  obtain  information  of  value  from  this 
casualty  experience — perhaps  extending  the  investigation  to  show 
results  by  occupation. 

The  substance  of  these  remarks  is,  that  life  insurance  companies 
which  had  granted  disability  benefits  in  their  contracts  were 
dependent  to  a  large  extent  upon  the  experience  of  American 
fraternal  societies,  which  for  a  number  of  years  had  given  benefits 
based  upon  this  contingency.  Mr.  Pipe's  calculations  have  been 
made  from  statistics  covering  a  large  number  of  exposures,  and, 
further,  his  observations  have  been  confined  to  risks  in  those  occu- 
pations which  would  most  nearly  agree  with  the  exposures  of  an 
insurance  company.  Mr.  Pipe's  contribution  is  particularly  valu- 
able to  American  companies,  therefore,  as  a  guide  to  the  cost  of 
disability  benefits  granted  in  their  contracts. 

The  contention  that  the  rate  of  disability  upon  assured  lives 
differs  considerably  from  that  shown  by  foreign  experience  is 
emphasized  and  corroborated  by  comparing  the  rate  of  disability 
as  deduced  by  Mr.  Pipe  with  another  table  prepared  by  Mr.  Abb 
Landis  from  the  experience  of  the  Knights  of  the  Maccabees  of 
the  World.  In  the  following  table  Mr.  Landis'  rates  of  disability 
have  been  entered  as  the  fifth  column. 
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45 

.00662 
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70 

.10633 
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80 
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The  rates  given  by  Mr.  Pipe  and  Mr.  Landis  are  clearly  different 
from  the  German  rates  but  do  not  differ  materially  one  from 
another  up  to  age  sixty.  Beyond  that  age  the  ex])osures  in  each 
experience  were  small,  so  that  the  differences  in  the  rates  at  the 
older  ages  arise  in  the  graduation  of  that  part  of  the  table  from 
age  sixty  to  age  eighty. 

Table  C  of  Mr.  Pipe's  paper  is  most  interesting  as  emphasizing 
the  fact  that  the  duration  of  life  after  the  occurrence  of  permanent 
disability  is  extremely  short  in  the  average  case.  Even  where 
total  disability  results  from  paralysis — as  a  rule  an  old  age  disease 
— the  duration  of  disability  is  less  than  two  and  one-half  years. 

Mr.  Pipe's  aggregate  rate  of  mortality  upon  disabled  lives  '^x 
is  so  much  greater  than  that  shown  by  any  earlier  experience  that 
this  question  has  occurred  to  the  writer — Is  the  experience  upon 
permanently  disabled  members  of  the  Society  old  enough  to  give 
sufficient  weight  to  the  exposures  and  the  resulting  lower  rates 
of  mortality  of  those  who  have  been  disabled  for  a  long  term  of 
years?  There  is  a  peculiarity  in  the  aggregate  rate  of  mortality 
upon  disabled  lives  somewhat  similar  to  the  tendency  of  an  aggre- 
gate table  of  mortality  upon  assured  lives,  to  show  a  lighter  rate 
of  mortality  in  the  earlier  ages  and  a  heavier  rate  in  the  older 
ages,  because  of  the  presence  of  many  ncAvly  selected  lives  in  the 
first  instance  and  of  only  a  few  in  the  latter  instance.  The  effect 
upon  the  aggregate  rate  of  mortality  upon  disabled  lives,  however, 
of  this  variation  in  the  rate  of  mortality  according  to  length  of 
exposure  is  much  greater  than  the  increase  of  the  aggregate  rate 
of  mortality  upon  normal  and  disabled  lives.  Mr.  E.  Hamsa  in  a 
paper  read  before  the  Third  International  Congress  (Trans.  Third 
Inter.  Cong.,  page  154)  has  brought  out  clearly  this  point  with 
regard  to  the  mortality  upon  disabled  lives,  and  has  given  a  table 
which  shows  the  great  variation  in  the  rate  according  to  the  length 
of  exposure.  A  translation  of  the  extracts  from  Mr.  Hamsa's 
paper  is  as  follows: 

"  Contrary  to  ordinary  rate  of  mortality,  that  of  invalids  de- 
creases at  first,  and  after  having  reached  a  minimum,  increases 
successively  with  age.  t 

"Up  to  the  present  time  researches  upon  the  mortality  of  the 
infirm  have  only  considered  the  actual  age,  admitting  that  the 
age  was  the  only  variant  upon  Avliich  such  invalid  mortality  de- 
pended; but  more  accurate  observations  have  demonsti-ated  that 
the  duration  of  invalidity  often  exercises  a  far  more  considerable 
influence  upon  the  mortality  of  the  infirm  than  the  actual  age 
itself,  so  that  persons  who  have  just  become  incapacitated  or  who 
have  been  so  for  only  a  short  time  present  a  rate  of  mortality 
perceptibly  higher  than  that  of  the  infirm  of  the  same  age  who 
have  been  in  that  condition  for  a  long  time.  In  all  probability, 
this  fact  can  be  attributed  in  a  great  part  to  the  persons  who 
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liaving  become  infirm  by  reason  of  an  accident,  show  a  greater 
mortalit}'  during  the  first  j-ears;  while  in  the  following  years,  after 
the  weakest  of  the  infirm  have  been  eliminated  by  death,  those 
who  remain,  more  vigorous,  possess  a  larger  capacity  for  resistance, 
and  present,  therefore,  a  mortality  which  approaches  more  and 
more  that  of  the  general  population." 

Continuing   Mr.   Harasa  states : 

''  Observations  made  during  the  eight  years  of  existence  of 
obligatory  insurance  for  invalidity  and  old  age  in  Germany  have 
resulted  in  the  following  mortality  rates  upon  disabled  lives : 

Age  of  Becoming  Disabled. 


Duration 

of 

Disability. 

30  yrs. 

40  yrs. 

50  yrs. 

60  yrs. 

1st  yr. 

.4624 

.3456 

.2375 

.1557 

2nd  " 

.2544 

.2076 

.1522 

.1214 

3rd  " 

.1590 

.1400 

.1165 

.0985 

4th  " 

.1150 

.1060 

.0932 

.0852 

5th  " 

.0778 

.0756 

.0728 

.0735 

6th  " 

.0480 

.0543 

.0600 

.0670 

7th  " 

.0256 

.0360 

.0473 

.0640 

8th  '■ 

.0142 

.0214 

.0360 

.0660 

9th  " 

.0125 

.0194 

.0334 

.0694 

10th  " 

.0131 

.0204 

.0357 

.0750 

11th  " 

.0136 

.0215 

.0382 

.0811 

12th  " 

.0142 

.0226 

.0410 

.0877 

"  Therefore,  it  is  only  after  the  lapse  of  eight  years  when  the 
very  large  mortality  of  the  infirm,  during  the  first  years  of  their 
invalidity,  is  reduced  to  that  of  the  general  population." 

The  point  of  Mr.  Hamsa's  statement  is  seen  in  examining  the 
first  few  years  of  Mr.  Pipe's  table  of  aggregate  rates  of  mortality 
on  disabled  lives.  The  rate  for  age  twenty  is  high,  as  it  is  based 
upon  the  experience  of  those  members  disabled  within  one  year. 
The  rates  for  the  succeeding  years  grow  smaller  gradually  as  the 
observations  of  disabled  risks  of  a  particular  age  contain  more  and 
more  the  exposures  of  those  lives  which  have  been  a  long  time 
disabled.  It  can  be  easily  seen  that  an  aggregate  rate  of  mortality 
upon  disabled  lives,  the  longest  duration  of  disability  of  any  one 
life  being  five  years,  with  a  large  percentage  of  exposures  passing 
out  of  observation  as  "  Existing,"  will  differ  materially  from  a 
table  based  upon  the  observation  of  disabled  lives,  many  of  which 
have  had  a  duration  of  fifteen  or  more  years.  I  should  like  to 
ask  Mr.  Pipe  if,  in  his  opinion,  the  experience  of  the  Society  at 
the  time  of  his  calculations  had  reached  that  stage  where  the 
aggregate  rate  of  mortality  upon  disabled  lives  would  give  the 
truest  indication  of  the  aggregate  rate  to  be  expected  upon  dis- 
abled lives  in  an  insurance  company. 
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Differences  in  the  aggregate  rate  of  mortality  upon  disabled  lives 
are  of  interest  mainly  for  purposes  of  comparison.  The  rates  of 
this  table  do  not  have  a  considerable  effect  in  the  calculation 
of  the  extra  premiums  for  the  benefit  of  allowing  cessation  of 
premium  payments  upon  disability. 

In  view  of  the  fact  that  com])anies  are  now  offering  additional 
benefits  based  upon  the  value  of  an  annuity  upon  a  disabled  life, 
there  is  the  necessity  at  this  time  for  select  rates — that  is  rates 
which  will  show  mortality  by  years  of  duration  for  each  age — 
annuity  values  upon  a  select  basis — using  the  term  select  in  the 
sense  mentioned  above — will  be  much  more  reliable  for  the  calcu- 
lation of  the  cost  of  these  benefits  than  will  aggregate  or  ultimate 
values.  It  is  hoped  that  Mr.  Pipe  will  place  us  under  additional 
obligations  by  giving  us  information  of  this  kind  at  a  later  date 
when  the  experience  of  the  Society  is  sufficient  for  the  calculation 
of  annuity  values  upon  this  basis. 

Mr.   Jackson  : 

The  Society  is  greatly  indebted  to  Mr.  Pipe  for  his  valuable 
contribution  to  the  question  of  permanent  disability,  a  matter  of 
great  importance  to  many  young  companies.  One  of  the  principal 
objects  of  my  paper  read  before  the  Society  two  years  ago  has 
been  attained,  \az:  that  of  opening  the  question  and  obtaining 
real  information  based  on  American  or  Canadian  experience  instead 
of  German  or  hypothetical  English. 

A  very  valuable  feature  of  Mr.  Pipe's  paper  is  the  table  giving 
the  rate  of  mortality  among  disabled  lives.  It  may  be  of  interest 
to  compare  it  with  the  Probability  of  Termination  of  Invalidity 
(Males)  experienced  by  the  German  Government  in  the  years 
1891-1899  among  those  entitled  to  invalidity  pensions  under  the 
invalidity  pension  law.  The  two  experiences  are  not  identical 
for  the  German  Government  tables  embrace  the  probability  of 
termination  by  recovery;  this  latter  probability,  however,  is  very 
small.  (I  am  indebted  to  Mr.  Dawson  f^r  these  tables.)  It  will 
be  noted  that  the  probability  of  termination  of  invalidity  for  the 
first  year  is  considerably  liiglier  at  the  younger  ages  in  the  German 
experience  than  the  mortality  rate  among  the  Canadian  disabled, 
but  diminishes  more  rapidly  and  at  the  older  ages  becomes  very 
]nuch  less.     The  two  experiences  present  widely  differing  curves. 

A  knowledge  of  this  mortality  is  I  think  very  important  in 
dealing  with  the  subject,  especially  to  enable  one  to  measure  the 
liability  of  a  company  under  disability  claims  which  have  been 
granted.  (I  have  seen  tlie  liability  of  a  permanent  disability 
benefit  payable  in  ten  installments,  the  first  of  which  had  been 
paid,  estimated  as  one  installment.)      The  real  cost  to  a  company 
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of  this  benefit  depends  largely  upon  this  mortality  rate.  'Wlien  we 
consider  the  liberal  non-forfeiture  values,  in  the  form  of  extended 
insurance,  now  granted  after  two  or  three  premiums  have  been 
paid,  and  the  very  heavy  mortality  experienced  by  the  p(irinancntly 
disabled,  it  appears  that  if  the  benefit  is  limited  to  disability  before 
age  sixty,  the  cost  to  the  company  will  be  found  to  be  slight,  and 
very  little  if  any  more  in  the  case  of  a  20  year  endowment  than 
in  that  of  a  20  payment  life  policy,  although  the  premiums  under 
these  two  policies  are  very  different. 

The  Company  with  which  I  am  connected  has  granted  this  benefit 
during  the  course  of  its  existence,  nearly  five  years.  During  the 
first  two  years  it  had  no  claims,  during  the  last  three,  with  an 
average  exposure  of  $8,000,000  a  year,  it  has  had  eleven  claims  on 
policies  for  $22,000,  three  of  these  on  policies  for  $1,000  were 
incurred  this  year.  The  benefit  consists  of  either  a  paid-up  policy, 
or  the  face  value  of  the  policy  payable  in  ten  equal  annual  install- 
ments. Of  the  eleven  claims,  five  are  still  living,  six  have  died, 
five  of  them  within  one  year.  As  ten  claimants  elected  the  annuity, 
the  Company  so  far  has  actually  saved  money  by  this  provision. 
This,  however,  is  not  so  likely  to  be  the  case  when  it  advances  in 
years,  and  claims  due  to  the  infirmities  of  old  age  are  incurred. 
Its  exj^erience  has  not  been  so  fortunate  as  that  of  the  company 
referred  to  by  Mr.  F.  B.  Mead  in  his  paper  read  before  the  Ameri- 
can Life  Convention.  That  company  had  granted  the  benefit 
thirteen  j^ears,  had  now  $19,000,000  in  force  providing  for  total 
and  permanent  disability,  and,  so  far,  had  only  allowed  eight 
claims,  two  of  which  had  died. 

Miss  Bina  M.  West,  Supreme  Recorder  of  the  Ladies  of  the 
Maccabees,  has  very  kindly  furnished  me  with  data  concerning 
the  experience  of  the  order  under  its  permanent  disability  pro- 
visions. The  order,  consisting  of  women  only  and  operating  in 
nearly  all  the  States  and  in  Canada,  was  organized  in  1892  and 
has  now  a  membership  of  more  than  129,000.  The  benefit  used 
to  consist  of  cessation  of  payment  of  assessments,  and  payment 
of  the  certificate  in  installments  (ten,  I  believe),  reserving,  how- 
ever, $100.00  on  each  certificate  to  be  paid  at  death.  The  time 
elapsing  between  receipt  of  the  claim  and  payment  of  the  first 
installment  was  generally  three  months.  LTntil  1904  all  certifi- 
cates contained  this  jn'ovision,  between  1904  and  1907  it  was 
eliminated  from  the  certificates  of  new  members,  since  1907  it 
has  been  granted  to  a  separate  class  of  new  members.  The  data 
provided  me  is  of  no  avail  for  purposes  of  comparison  of  the 
probability  of  invalidity  after  the  year  1903.  From  1907  until 
the  present  time  the  benefit  was  changed,  the  original  certificate 
being  cancelled  and  the  value  of  the  policv  bemg  granted.  From 
1897  to  1909  there  were  428  claims  of  which  312  were  allowed 
and  116  either  rejected  or  unadjusted.     The  312  claims  allowed 
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were  caused  by  the  following  diseases : — Cancer  and  Tumor,  43 ; 
Paralysis,  38 ;  Consumption,  37;  Rheumatism,  26;  Disease  of  the 
Circulatory  System,  21;  Injury,  19;  Insanity,  IG;  Diseases  of  the 
Womb,  11;  Diseases  of  the  Urinary  System,  13;  Other  Diseases, 
85,  Tlie  following  table  (A)  shows  the  history  of  2G1  cases  which 
could  be  traced  to  the  present  time,  by  quinquennial  age  groups 
divided  into  dead,  existing,  and  recovered.  Those  who  died  before 
receiving  payment  of  the  benefit  have  been  assumed  to  have  lived 
two  months  in  a  condition  of  disability.  We  find  that  of  the  261 
cases  138  died  after  an  average  duration  of  1  year,  2.17  months, 
77  were  still  existing,  average  duration  6  years,  7.71  months, 
and  46  recovered  after  an  average  duration  of  2  years,  8.52 
months.  Also  of  the  261  cases,  132  were  under  age  45  and  129 
over;  of  the  132  under  age  45,  65  died  after  an  average  duration 
of  9.86  months.  Of  the  129  over  age  45,  73  died  after  an  average 
duration  of  1  year  and  6  months. 

The  fact  -that  of  the  261  cases  under  consideration  47%  either 
recovered  or  are  still  existing  after  more  than  six  years  of  disa- 
bility, seems  to  show  that  the  order  had  been  fairly  liberal  in 
granting  disability  benefits.  In  spite  of  this  apparent  liberality 
its  experience  compares  very  favorably  with  that  of  the  Knights 
of  the  Maccabees  as  given  by  Mr.  Landis  and  that  of  the  Foresters 
as  given  by  Mr,  Pipe.  The  following  table  (B)  gives  those  ex- 
posed to  risk  by  quinquennial  age  groups  for  the  3'ears  1900-1903 
inclusive,  the  actual  disability  claims  and  those  expected  according 
to  Mr.  Pipe's  and  Mr.  Landis'  tables. 

It  will  be  seen  from  this  table  that  while  the  actual  cases  during 
the  period  were  175,  the  expected  by  Landis'  table  were  222  and 
by  Pipe's  table  295.  This  seems  to  be  on  a  par  witli  their  mor- 
tality experience  which  was  abnormally  light  before  they  read- 
justed their  rates  in  1905,  and  has  been  light  since,  I  believe. 

I  have  also  compared  the  m.ortality  rate  of  the  disabled  with 
Mr,  Pipe's  rates  and  that  of  the  German  Government  for  the  first 
year.  The  following  table  (C)  shows  the  exposures,  actual  deaths, 
and  expected  according  to  Pipe  and  tlie  German  Government. 
Thus  of  276  exposed  to  risk  of  death  tlye  first  year,  98  actually 
died,  103.15  were  expected  according  to  Pipe's  table,  and  87.17 
according  to  German  Government  table. 

In  the  aggregate  there  were  871  years  of  exposure,  actual  deaths 
138,  expected  according  to  Pipe's  table  180, 
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TABLE  B. 

Comparison  of  Actuai,  Disability  with  that  Expected  According 
TO  Pipe's  and  Landis'  Tables. 


Exposed 

Actual 

Expected  Claims 

Age. 

to  risk. 

Claims. 

Landis'  Table- 

-Pipe's  Table 

18-24 

37283 

5 

5.88 

9.39 

25-29 

49538 

10 

15.49 

25.65 

30-34 

58933 

13 

23.48 

41.23 

35-39 

58430 

30 

32.87 

47.38 

40-44 

47592 

31 

36.68 

45.84 

45-49 

35937 

26 

35.83 

47.53 

50-54 

20109 

27 

31.04 

43.65 

55-59 

5935 

18 

21.65 

21.84 

60 

1534 

15 

19.21 

12.08 

Total, 


315291 


175 


222.13 


294.59 


TABLE  C. 


Comparison  of  Mortality  Among  the  Permanently  Disabled  with 

THAT  Expected  According  to  Pipe's  and  German 

Government  Tables. 


Aggregate 

Exposed 

Actual 

Expected 

Deaths. 

Expected 

Age. 

to 

risk. 

Deaths. 

Pipe's- 

-G 

er.  Gov. 

Exposed. 

Actual 

Pipe' s  table 

18-24 

6 

3 

2.76 

3.35 

7.5 

3 

2.70 

25-29 

18 

10 

7.90 

9.18 

23.5 

12 
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30-34 

18 
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8.20 
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Total,    276 
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87.17 


871 


138 


180.04 
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TABLE  D. 

Comparison  of  Rate  of  Mortality  Among  Disabled  in  the  First 
Year  of  Disability. 


ge- 

Pipe. 
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Age. 

Pipe. 
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Oral   Discussion. 


Me.  Dawson  :  I  quite  agree  with  what  Mr.  Flynn  has  said  that 
every  possible  effort  should  be  made  to  obtain  select  tables  of 
mortality  among  the  disabled.  Those  tables  will  take  a  reverse 
form  to  those  with  which  we  are  already  familiar,  that  is  to  say, 
the  curve  will  show  much  higher  mortality  at  the  commencement 
and  very  much  lower  mortality  thereafter.  Mr.  Jackson,  while 
with  me,  had,  together  with  others  at  the  office,  undertaken  quite 
an  extensive  bit  of  work  in  investigating  mortality  in  connection 
with  the  table  of  British  disability  experience  which  he  had  made. 
This  we  abandoned  entirely,  as  a  result  of  discovering  how  much 
more  powerfully  duration  affects  the  mortality  among  the  disabled 
than  does  age.  The  use  of  aggregate  tables  of  mortality  in  con- 
nection with  the  disabled  may  introduce  most  serious  errors.  The 
mortality  among  those,  for  instance,  who  are  grouped  as  of  age 
35,  is  made  up  of  deaths  among  persons  who  became  disabled  at 
each  respective  age  up  to  35,  as  well  as  those  who  became  disabled 
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at  age  35.  It  is  not  at  all  representative  of  the  mortality  of  those 
who  are  disabled  at  age  35  or  of  those  who  were  disabled,  for 
instance,  at  age  20  and  who  have  survived  to  age  35  or  of  any 
other  class. 

The  material,  I  am  informed,  for  a  correctly  formed  table  is  in 
the  hands  of  one  of  the  members  of  this  Society,  and  he  expects 
to  be  able  to  make  use  of  it  in  forming  such  a  table  by  the  time 
our  next  meeting  takes  place.  The  German  experience,  which  is 
the  most  complete,  shows  that  this  adverse  selection  is  distinctly 
traceable  for  more  than  10  years. 

There  is  one  otlier  matter  to  which  I  think  it  proper  to  call 
your  attention,  and  that  is  this : — unlike  our  attitude  in  most 
other  respects,  we  are  great  optimists  on  this  matter  of  total 
permanent  disability.  So  long  as  we  confine  our  benefits,  perhaps, 
to  merely  cessation  of  premiums  during  that  disability,  it  may  be 
that  we  will  not  get  into  trouble  if  we  take  any  sort  of  reasonable 
precautions.  The  total  and  permanent  disability  rates  deduced 
from  the  experience  of  fraternal  societies  in  this  field  are  in  my 
judgment  not  at  all  milikely  to  prove  a  great  deal  under  the  mark 
as  regards  the  experience  in  that  respect,  especially  since  the 
companies  are  very  likely  to  have  to  give  benefits  during  disability 
instead  of  merely  keeping  up  life  insurance.  We  ought  to  be 
warned  in  this  matter  by  the  following  fact,  which  may  be  laiown 
to  all  of  us :  how  much  the  salvation  of  level  premium  life  insur- 
ance lay  in  the  circumstance  that  the  early  mortality  table,  upon 
which  rates  were  based,  was  redimdant,  heavily  redundant.  Had 
it  been  under  instead  of  over  the  fact,  |3eople  would  not  have 
stopped  to  question  whether  it  was  the  fault  of  the  system  or  the 
fault  of  the  mortality  table,  and  we  probably  should  not  have 
had  the  boon  and  blessing  of  level  premium  life  insurance.  Now, 
it  so  happens  that  the  fii'st  sickness  table  that  was  ever  used,  was 
the  Highland  Friendly  Societies'  Table  of  Great  Britain,  which 
proved  to  be  enormously  lower  than  the  sickness  experience  of  all 
the  institutions  that  adopted  rates  based  on  this  table.  To-day 
the  discredit  and  the  suspicion  that  attaches  to  sickness  insurance 
as  a  safe  business,  and  which  we  liave  n^t  yet  fully  outgrown — for 
yet  companies  do  not  feel  safe  to  issue  siclcness  policies  which  they 
promise  to  renew  as  long  as  the  policyholders  desire  to  renew 
them,  and  to  pay  benefits  as  long  as  the  sickness  continues — is 
due  to  that  fact.  All  of  us  should  be  cautious  about  tables  based 
on  a  limited  amount  of  experience,  and  experience  likewise  of  a 
very  different  sort  from  that  which  we  are  likely  to  meet. 

Mr.  Pipe:  As  regards  the  criticism  of  my  use  of  the  assured's 
occupation  at  the  time  of  disability,  or  exit  from  the  experience, 
I  woukl  emphasize  the  fact  that  these  societies  changed  their  rates 
with  the  change  of  occupation.     I  would  also  refer  to  the  Man- 
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Chester  Unity  Experience.  On  Page  "  5  "  of  the  Manchester  Unity 
Experience,  1893-1897,  it  states  that  the  cards  called  for  the 
present  occupation  of  the  member,  and  explains  that  this  means 
the  occupation  on  the  31st  of  December,  1897,  or  the  occupation 
in  the  last  year  of  membership.  If  it  is  desired  to  investigate 
the  rate  of  disability  in  hazardous  occupations,  this  appears  to  me 
to  be  the  correct  course.  It  is  difficult  to  forecast  the  effect  of 
occupation  upon  the  rate  of  disability.  A  man  engaged  in  a 
hazardous  railway  occupation  may  have  an  arm  or  leg  taken  off 
and  receive  sick  pay  for  weeks.  He  could  not  apply  for  relief 
from  payment  of  premiums  under  the  disability  benefit,  because 
he  would  not  be  permanently  incapacitated  from  earning  a  living. 
Other  occupations  involve  the  risk  of  impairment  of  health,  and 
it  is  these  that  are  likely  to  show  a  heavy  rate  of  disability. 

Mr.  Moir  objects  to  the  term  "  exact "  as  expressing  the  dura- 
tion of  those  existing  at  the  time  the  observations  closed.  They 
passed  out  of  observation  on  the  anniversary  of  the  commence- 
ment of  the  risk,  and,  therefore,  the  duration  would  be  correctly 
designated  as  "  exact."  I  regret  that  the  notation  was  not  more 
exactly  explained.  The  (1)  was  used  to  signify  that  the  first 
year  of  assurance  was  excluded  from  the  observations  and  that 
the  rates  of  mortality  were  on  the  "  ultimate  "  basis.  This  ap- 
peared to  me  analagous  to  the  use  of  (5)  in  the  H.^^^^  and  Om(5) 
tables.  The  expression  (a(Z)a;  for  the  deaths  occurrmg  in  the 
first  half  of  the  policy  year  is  taken  from  Mr.  T.  G.  Ackland's 
paper  on  "  An  investigation  of  some  of  the  Methods  for  deducing 
the  Rates  of  Mortality  and  of  Withdrawal,  in  years  of  Duration, 
etc.,"  in  Vol.  xxxiii  of  the  Journal  of  the  Institute  of  Actuaries. 
This  is  the  only  notation  expressing  this  value  with  which  I  am 
acquainted. 

Mr.  Dawson  suggested  that  the  mortality  amongst  disabled  lives 
should  be  shown  in  select  form.  I  have  carried  this  out  as  far 
as  it  appears  to  me  to  be  of  practical  value.  If  a  select  ^^[j.] 
table  were  used  in  calculating  Table  G,  it  would  be  necessary 
to  have  the  d\^  column  in  select  form  also,  and  the  results  would 
not  repay  the  extended  work.  I  think  the  method  of  determin- 
ing *5[,.]  could  be  changed  with  advantage,  so  as  to  show  the  death 
rate  of  the  disabled  according  to  actual  policy  years  instead  of 
"  disability  "  years,  or  years  calculated  from  the  date  of  disability. 
This  would  permit  of  the  accurate  calculation  of  the  number  who 
die  in  the  same  year  as  they  are  disabled,  and  would  increase  the 
accuracy  of  the  ('^4;)  column. 

In  considering  the  value  of  this  mortality  experience  of  disabled 
lives,  it  must  be  remembered  that  it  consists  of  the  total  experi- 
ence of  an  extensive  society  for  thirty  years.  If  the  experiences 
of  various  societies  are  amalgamated  to  increase  the  numbers 
exposed  to  risk,  it  is  very  probable  that  the  combined  experience 
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will  not  be  homogeneous.  The  method  adopted  by  any  society  in 
dealing  with  disability  cases,  and  the  process  gone  through  before 
admitting  the  applicant  to  be  permanently  disabled,  must  have 
a  marked  effect  upon  the  subsequent  death  rate.  It  appears  to 
me  desirable  to  know  what  will  resiilt  from  a  certain  method  of 
procedure,  and  that  the  experiences  of  individual  societies  are  more 
valuable  for  this  purpose  than  would  be  the  aggregate  experience 
of  a  number  of  societies. 

Table  H  shows  that  Mr.  Hunter's  warning  against  granting 
certain  disability  benefits  without  extra  premium  is  well  founded. 
I  am  glad  to  note  that  the  results  arrived  at  in  this  paper  are 
confirmed  by  Mr.  Mead's  investigations,  due  allowance  being  made 
for  the  difference  in  the  methods  pursued  by  the  two  societies. 
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Abstkact  from  the  Minutes  of  the  Annual  Meeting 
OF  THE  Actuarial  Society  of  America,  held 
IN  New  York  City  on  Thursday  and  Friday, 
May  19th  and  20th,   1910. 


Hotel  Astor,  New  York  City, 
May  Idth,  1910. 

FIRST  DAY. 

The  meeting  was  called  to  order  by  the  senior  Vice-President, 
Mr.  A.  A.  Welch,  at  eleven  o'clock,  a.  m. 

Mr.  Welch  announced  that  Mr.  Gore,  the  President,  was  de- 
tained at  home  through  illness.  It  was  resolved  to  extend  to  the 
President  the  deepest  regrets  of  the  Society  on  account  of  his 
illness,  and  to  request  him  to  complete  his  Presidential  address 
for  insertion  in  the  Transactions. 

The  following  is  a  list  of  the  Fellows  and  Associates  present: 


Alsop, 

Bradshaw, 

Brinkerhofp, 

Cammack, 

Carpenter, 

Cole, 

Craig,  J.  D., 

Craig,  J.  M., 

Crawford, 

Dawson, 

De  Boer, 

Dow, 

Fackler,  D.  p., 

Fagkler,  E.  B., 

File, 

Flynn, 

Gaylord, 

Grow, 

Hallman, 


FELLOWS. 

Hann, 

Henderson, 

Hunter,  A., 

Hunter,  R.  G., 

Huntington, 

Hutcheson, 

Ireland, 

Jackson, 

Joffe, 

Johnston, 

Kilgour, 

Lee, 

LiNZMEYER, 

Lunger, 

Macaulay, 

Macdonald, 

McKechnie, 

Messenger, 


MoiR, 

Morris,  E.  B., 

Nichols, 

Papps, 

Perrin, 

Pipe, 

PORTCH, 

Reiter, 

Rhodes, 

Roche, 

Sheppard, 

St.  John, 

Thompson, 

TORREY, 

Welch, 
Wood,  A.   B., 
Woodward,  J.  H., 
Young. 
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ASSOCIATES. 

Allison, 

Gamwell, 

Murphy, 

Angell, 

GiBB, 

Parker,  F.  P., 

Blehl, 

Gould, 

Parker,  J.  G., 

Bliss, 

Hammond, 

Phillips, 

Breiby, 

Howe, 

Reid, 

Brough, 

Hughes,   C. 

} 

ElCE, 

Brown,  J,  C, 

Kaufman, 

EOSE, 

Carrington 

King, 

Smith,   C.    G., 

Cochnower^ 

KiME, 

Smith,  E.  H., 

Davenport, 

L, 

Krause, 

Stanley, 

Davenport, 

J.  S, 

Laird, 

A'lNEBURG, 

Dickenson, 

MacLean, 

Washburne,  a.  C 

Douglas, 

MacPhail, 

Washburn,  J.  H., 

Fitzgerald, 

C.  E., 

Mead, 

White,  L.  C, 

Forster, 

MOODIE, 

White,  W.  C, 

Franks, 

Morris,  W. 

0., 

The  Secretary  aimoimced  that,  owing  to  the  large  number  of 
candidates  who  had  taken  the  examinations,  it  was  not  possible 
for  the  Examination  Committee  to  make  a  complete  report  at  this 
time,  but  they  wished  to  announce  that  the  following  had  on 
examination  been  admitted  as  Associates : 


J.  B.  Franks, 
F.  C.  Hemsing, 


L.  H.  Howe, 
H.  E.  Krause. 


The  minutes  of  the  fall  meeting  held  in  Springfield,  Mass.,  on 
October  14th  and  15th,  1909,  were  approved  as  printed  in  the 
Transactions. 

The  Secretary  then  read  an  abstract  of  the  proceedings  of  the 
Council  since  the  last  meeting,  as  follows : 

(a)  On  the  request  of  Dr.  Durand,  Director  of  the  United 
States  Census  Bureau,  a  committee  was  appointed,  consisting  of 
Messrs.  Gore,  McClintock,  Moir,  Hunter,  and  Messenger,  such 
committee  to  consider  any  and  all  questions  relating  to  the  col- 
lection and  compilation  of  vital  statistic^  which  may  be  submitted 
by  the  Census  Bureau. 

(&)  An  Education  Committee,  consisting  of  Messrs.  Papps, 
Moir,  Strong,  and  Wood,  was  appointed  by  the  Council  to  assist 
students  and  Associates  to  prepare  for  the  examinations  of  the 
Society. 

(c)  The  Council  in  considering  the  extension  of  the  usefulness 
of  the  Society  wished  to  encourage  the  presentation  of  papers 
of  a  practical  character,  dealing  with  subjects  appearing  in  the 
Fellowship  examination  syllabus,  and  regarding  which  information 
is  not  now  readily  obtainable. 
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(d)  In  order  to  permit  younger  members  to  obtain  copies  of 
the  proceedings  of  the  Fourth  International  Congress,  the  price  of 
the  two  volumes  has  been  reduced  from  $13  to  $5,  that  price  to 
apply  to  students,  Associates,  and  Fellows  of  the  Society,  and  to 
companies  with  which  they  are  connected. 

(e)  The  Council  also  recommended  that  the  by-laws  be  so 
changed  as  to  allow  Associates  to  present  their  own  papers,  and 
to  take  part  in  the  discussion  thereon. 

(/)  The  Council  resolved  to  grant  Fellows  of  the  Society  the 
privilege  of  inviting  to  the  meetings  and  to  the  banquets  Fellows 
of  foreign  societies  of  as  good  standing  as  our  Society. 

(g)  The  Council  has  empowered  the  Committee  on  Papers  to 
ask  the  authors  of  technical  and  lengthy  papers  to  give  a  synopsis 
thereof  which  should  in  no  case  exceed  fifteen  minutes. 

(h)  The  Council  has  also  appointed  a  committee  to  consider 
the  advisability  of  incorporating  the   Society. 

(i)  A  committee  has  also  been  appointed  to  consider  the  ques- 
tion of  publishing  tables  of  joint  life  premiums  and  reserves  on 
the  Actuaries'  basis. 

On  motion,  the  proceedings  of  the  Council  were  duly  approved. 

On  the  unanimous  recommendation  of  the  Council,  Mr.  George 
J.  Lidstone  was,  on  ballot,  unanimously  elected  a  Fellow  of  the 
Society. 

Mr.  Ireland,  as  Chairman  of  the  Committee  on  a  seal  for  the 
Society,  asked  the  members  to  give  him  suggestions. 

In  order  to  determine  whether  it  would  be  advisable  to  hold 
the  fall  meeting  of  the  Society  in  the  Middle  West,  those  who 
could  attend  such  a  meeting  were  asked  to  indicate  their  inten- 
tions. As  over  forty  members  agreed  to  be  present,  it  was  resolved 
to  hold  the  fall  meeting  in  a  city  in  the  Middle  West  provided 
an  invitation  were  received  from  a  company  represented  in  the 
Society,  a  Committee,  consisting  of  the  President  and  the  two 
Vice-Presidents,  to  determine  the  matter. 

An  election  was  then  held  for  officers  and  for  four  members  of 
Council,  the  result  of  the  ballot  being  as  follows: 

President,      ------  A.  A.  Welch. 

Vice-President,  -----  W.  C.  Macdonald. 

Vice-President,  -----  W.   S.   Nichols. 

Secretary,      ------  Arthur  Hunter. 

Treasurer,      ------  David  G.  Alsop. 

Editor  of  Transactions,  -     -  Wendell  M.  Strong. 

__     ^  ,  ,-,     ri         -1  J.  (  Henry  Moir. 

Memhers  of  the  Council  to  )  j^    j    Messenger. 

serve  until  1913,  (  Arthur  B.  Wood. 

Memier  of  the  Council  to  (  ^^  ^    ^^^^^^^ 

serve  untu   191^,  ( 
13 
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The  proposed  changes  in  Articles  III  and  IX  of  the  Constitu- 
tion were  referred  back  to  the  Council  for  further  suggestions. 

After  full  discussion,  a  vote  was  taken  on  the  proposed  addition 
to  Article  X  of  the  Constitution,  but  a  two-thirds  majority  was 
not  obtained  in  favor  of  the  amendment,  which  was  as  follows : — 

"  Anyone  who  has  held  for  five  years  the  office,  under  whatever 
title,  of  head  of  the  actuarial  department  in  a  life  insurance  com- 
pany which  has  done  business  reputably  for  more  than  twenty-five 
years,  may  be  admitted  without  examination  by  a  two-thirds 
affirmative  vote  of  all  the  members  of  the  Council  at  a  duly  called 
meeting  of  the  Council,  followed  by  a  two-thirds  affirmative  vote 
of  ail  the  Fellows  present  at  a  regular  meeting  of  the  Society." 

At  half-past  one  the  >Society  took  a  recess  until  half-past  two. 

Afternoon  Session,  May  Idth,  1910. 

The  report  of  the  Treasurer  for  the  year  was  duly  approved  and 
ordered  placed  on  file. 

The  Society  then  took  up  the  reading  of  the  papers  prepared  for 
this  meeting.      (See  pages  219-348.) 

The  discussion  of  the  papers  presented  at  the  fall  meeting  in 
October  of  1909  was  then  taken  up. 

At  half-past  five  the  Society  adjourned,  to  meet  at  dinner  in 
the  Hotel  Astor  in  the  eveninsr. 


SECOND  DAY. 

Friday^  May  20th,  1910. 

The  meeting  was  called  to  order  by  Vice-President  Welch  at 
ten  o'clock,  and  the  discussion  of  the  papers  read  at  the  meeting 
of  October,  1909,  was  resumed  and  completed. 

On  the  unanimous  recommendation  of  the  Council,  the  last 
sentence  in  Article  III  of  the  Constitution  was  changed  to  read 
as  follows : — 

"  Fellows  only  shall  have  the  right  to  participate  in  the  pro- 
ceedings of  the  Society,  except  as  heremafter  provided." 

On  the  unanimous  approval  of  the  Council,  the  following 
addition  was  made  to  the  first  sentence  of  Article  IX  of  the 
Constitution : — 

"  provided,  however,  that  if  any  paper  by  an  Associate  be 
accepted  by  the  Council  for  reading  at  a  meeting  of  the  Society, 
the  Associate  may  read  his  owti  paper,  answer  questions  relating 
thereto,  and  close  the  discussion  on  such  paper." 

An  explanation  and  discussion  of  the  Medico-Actuarial  Mortality 
Investigation  was  then  taken  up  (see  synopsis  on  pages  413-442). 

The  meeting  then  adjourned  at  two  o'clock. 
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Medico-Actuarial  Mortality  Investigation. 


At  the  annual  meeting  of  the  Society  in  1909  a  committee  was 
appointed  to  confer  withthe  Association  of  Life  Insurance  Medical 
Directors,  which  had  alreadj^  taken  the  initial  steps  to  a  medical 
mortality  investigation,  with  a  view  to  conducting  a  joint  mor- 
tality investigation.  In  October  of  the  same  year  this  committee 
reported  the  result  of  the  conferences,  and  were  authorized  to  make 
plans  for  as  complete  an  investigation  as  possible.  A  committee 
was  appointed  by  the  Medical  Directors'  Association  with  the  same 
powers.  This  Joint  Committee  completed  its  work  in  time  to  send 
to  the  Actuaries  and  to  the  Medical  Directors,  two  weeks  before 
the  Actuarial  Society  meeting,  a  full  printed  statement  of  the 
classes  to  be  investigated,  and  the  rules,  instructions,  and  plans, 
necessary  to  proceed  with  the  work.  In  order  that  all  questions 
of  doubt  might  be  cleared  up,  the  Actuaries  were  asked  to  study 
the  documents,  to  talk  over  the  subject  with  their  Medical 
Directors,  and  to  bring  their  difficulties  to  the  meeting  of  the 
Actuarial  Society  on  May  20th,  1910. 

At  this  meeting,  after  the  close  of  the  regular  work  of  the 
Society,  the  Secretary  of  the  Joint  Committee  (Mr.  Hunter)  gave 
a  description  of  the  plans  for  the  investigation,  and  questions 
from  the  Fellows  and  Associates  were  answered  by  various  mem- 
bers of  the  Committee,  including  Dr.  Eogers  of  the  Medical 
Directors'  Association,  who  had  been  invited  to  be  present  for  this 
purpose.  For  the  purposes  of  record,  the  Council  has  ordered 
the  complete  plans  for  the  investigation  to  be  printed  in  the 
Transactions.  The  following  is  a  synopsis  of  the  classes  to  be 
investigated : 

a.     68  groups  of  occupations  involving  hazard : 
J).     76  groups  of  medical  mipairments: 

c.  4  groups  of  women,  viz : 

(1)  Spinsters; 

(2)  Married  women,  husband  beneficiary; 

(3)  Married    women,    any    other    beneficiary    than 

husband ; 

(4)  AVidows   and   divorced. 

d.  2  groups  of  Colored  risks: 

e.  4  groups  of  Joint  Life  Policies : 

/.  The  necessary  groups  to  provide  an  accurate  Standard  Table 
of  Heights  and  Weights  and  to  determine  the  influ- 
ence of  Build  on  longevity. 
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In  addition  to  the  foregoing,  provision  has  been  made  for 
investigating  many  other  groups  of  occupations  and  medical  im- 
pairments if  the  companies  submit  the  data. 

Several  companies  have  also  asked  for  an  investigation  of  the 
mortality  experienced  in  the  States  of  Alabama,  Arkansas,  Florida, 
Georgia,  Louisiana,  Mississippi,  and  Texas.  For  this  purpose 
each  of  these  States,  except  Mississippi,  has  been  divided  into 
two  sections,  and  Mississippi  has  been  divided  into  three  sections. 
If  sufficient  data  are  received  from  the  companies,  the  Committee 
will  combine  the  material  and  present  the  results  to  the  Society. 

The  Committee  decided  to  use  the  "  Modified  Healthy  English 
Table "  in  calculating  the  expected  deaths.  This  was  done  in 
order  that  the  results  of  the  Specialized  and  the  Medico- Actuarial 
Investigations  might  be  compared.  At  the  suggestion  of  the 
Society  it  was  also  decided  to  prepare  a  select  table  based  on  the 
"  Build  "  cards  which  give  the  history  of  all  insured  lives  in  aU 
companies  during  one  month  of  each  of  the  years  1885  to  1900 
inclusive,  to  test  the  suitability  of  the  "  Modified  Healthy  English 
Table  "  as  a  standard  in  the  present  investigation. 


THE  ACTUAEIAL  SOCIETY  OF  AMERICA 

AND 

ASSOCIATION  OF  LIFE  INSURANCE  MEDICAL  DIRECTORS 

New  York,  2d  May,  1910. 

Medico-Actuarial  Mortality   Investigation. 

Dear  Sir: 

Enclosed  are  the  various  documents  in  connection  with  the  joint 
Investigation  to  be  conducted  by  The  Actuarial  Society  of  America 
and  The  Association  of  Life  Insurance  Medical  Directors  upon 
business  in  the  United  States  and  Canada. 

Companies  Joining  in  the  Investigation. 

As  far  as  is  known  at  tlie  present  time,  all  the  companies  (about 
40)  which  are  represented  jointly  in  the  two  Societies  will  under- 
take the  work.  It  is  definitely  loiown  that  all  the  large  companies 
will  take  part  in  it. 
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Classes  to  be  Investigated. 

The  Committee  has  been  at  work  for  over  a  year  in  determining- 
the  classes  to  be  investigated.  They  have  carefully  considered 
during  that  time  every  suggestion  received  from  Actuaries  and 
Medical  Directors.  It  is  not  expected  that  the  lines  of  the  in- 
vestigation will  agree  exactly  with  the  ideas  of  any  particular 
company,  but  it  is  believed  that  the  classes  selected  for  investi- 
gation are  those  on  which  the  great  majority  of  companies  desire 
information.  If  all  suggestions  had  been  accepted,  the  investi- 
gation would  have  become  imwieldly  by  reason  of  the  large  number 
of  classes  to  be  investigated.  Ample  provision  has  been  made  for 
the  companies  to  record  on  the  policy  sheets  or  on  the  Hollerith 
cards  any  additional  information  which  they  may  desire  for  their 
individual  use.  By  joming  in  the  investigation,  therefore,  the 
companies  have  the  opportunity  of  contributing  to  the  store  of 
general  loiowledge,  and  also  have  an  opportunity  to  investigate 
other  phases  of  their  business.  The  Committee  are  willing  to 
complete  such  mortality  investigations  of  an  individual  company's 
business,  the  actual  cost  to  be  paid  by  the  company,  provided  the 
data  are  such  as  can  be  recorded  on  the  Hollerith  cards  adopted 
by  the  Committee,  and  that  the  codes  used  by  the  company  receive 
the  approval  of  the  Committee.  These  would  include  investi- 
gations by  kind  of  policy,  habitat,  additional  medical  impairments 
and  occupations,  etc.,  either  for  the  groups  called  for  by  the 
Committee  or  for  more  extensive  groups. 

Expense   of   Ini'estigation. 

The  companies  may  send  their  data  to  the  Committee  in  the 
form  of 

(a)    Policy  Sheets, 

(h)    Punched  cards,  or 

(c)    Exposed  to  risk  and  deaths. 

The  expenses  cannot,  therefore,  be  assessed  in  the  same  manner 
as  in  the  Specialized  Investigation,  and  the  Committee  has  accord- 
ingly decided  on  the  following  plan: 

1.  If  a  company  furnishes  policy  sheets,  it  will  be  charged  with 
the  actual  cost  of  punching  and  sorting  its  cards,  including  share 
of  rent,  supervision  and  incidental  expenses  in  connection  with 
that  work. 

2.  If  a  company  furnishes  Hollerith  cards,  it  will  be  charged 
with  the  actual  cost  of  sorting  its  cards,  including  the  share  of 
rent,  supervision  and  other  incidental  expenses  connected  with 
that  work. 
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3.  The  foregoing  companies  will  also  be  charged  with  the  cost 
of  calculating  their  exposed  to  risk,  each  company  being  supplied 
with  the  result  of  the  tabulation  of  its  own  business  in  the  groups 
investigated  by  the  Committee. 

4.  Each  contributing  company  will  be  charged  $500  as  its  share 
of  the  expenses  of  the  preliminary  work,  of  combining  the  exposed 
to  risk  and  deaths  of  all  the  contributors,  of  printing,  rent,  super- 
vision and  all  other  general  expenses.  Any  excess  over  the 
aggregate  sum  thus  accumulated  will  be  charged  among  the 
companies  in  proportion  to  their  respective  business  in  force  at 
the  end  of  1909. 


Time  at  Which  the  Data  Should  Be  in  the  Hands  of 
Committee. 

The  Committee  thinks  that  the  period  of  a  year  is  sufficient  in 
which  to  prepare  the  data  for  the  joint  investigation.  In  order 
to  give  the  companies  a  little  leeway,  however,  we  suggest  that 
they  plan  to  complete  their  work  by  the  end  of  June,  1911.  To 
facilitate  the  work  of  the  Committee  in  perforating  cards  and  in 
sorting  and  tabulating  the  material,  it  is  very  important  that  the 
companies  do  not  delay  forwarding  their  data  imtil  June,  1911, 
but  that  portions  thereof  be  sent  in  as  soon  as  completed. 

Yours  truly, 


T.  H,  WiLLARD,  President, 
Oscar  H.   Rogers, 
Edward   K.   Eoot, 
Brandreth  Symonds, 
Harry  Toulmin, 
E.  W.  DwiGHT,  Secretary, 
For  the  Association  of 
Life   Insurance 

Medical  Directors. 


John  K.   Gore,   President, 
Emory   McClintock^ 
T.  B.  Macaulay, 

D.  H.  Wells, 

A.  A.  Welch,  Vice-President, 
J.  M.  Craig, 

E.  E.  Rhodes, 
Robert  Henderson, 
Arthur  Hunter,  Secretary, 

For  the  Actuarial 

Society  of  America. 
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Special  Build  Card— Overweights  and  Underweights, 

1885  to  1908 
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Build  Card— Issues  of  One  Month  in  Years 

1885  to   1900 
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Medico-Actuarial  Mortality  Investigation. 
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TRANSACTIONS 

OCTOBER  27th  and  28TH,  1910. 


Addkess   of   the  Peesident,  Akchibald  a.  Welch. 


In  the  Order  of  Business  described  in  our  By-Laws  there  is 
provision  for  a  Presidential  Address  at  each  meeting;  since,  how- 
ever, the  character  of  the  address  is  not  prescribed  I  shall  assume 
the  right  to  consider  that  my  task  is  legally  performed  if  I  make 
a  few  informal  remarks  which  may  not  be  out  of  place  at  this 
time. 

There  never  "has  been  a  time  in  the  history  of  life  insurance 
when  the  results  of  individual  investigation  of  the  experience  of 
any  company  in  any  line  of  its  activities  were  so  eagerly  sought 
after  by  company  officials  as  at  the  present.  The  broadening  of 
life  insurance  contracts  by  the  insertion  of  additional  privileges, 
and  the  abandonment  of  many  conditions  hitherto  thought  to  be 
a  necessary  part  of  a  life  insurance  contract,  the  increase  in  the 
scale  of  dividends  of  many  companies  and  the  reduction  of  pre- 
miums adopted  by  some,  all  require  that  the  various  sources  of 
profits  and  losses  in  the  business  shall  be  analyzed  to  the  last 
degree  possible  in  order  that  those  on  whom  devolves  the  responsi- 
bility for  the  safety  of  our  life  insurance  companies,  now  and  in 
the  future,  may  have  the  data  necessary  to  wisely  lay  their  courses. 

It  is  not  enough  to  know  that  this  or  that  form  of  contract,  or 
that  any  special  feature  of  u  policy,  has  resulted  in  loss  or  gain 
under  the  old  order  of  things.  Changed  conditions  require  that 
fresh  investigations  shall  be  made  with  new  data  under  present 
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conditions,  and  no  line  of  research  is  too  insignificant  to  demand 
careful  study.  The  proof  that  any  new  condition  in  our  contracts 
or  new  practice  in  our  underwriting  does  not  change  results  already 
predicated  on  past  experience  is  in  itself  of  great  value  to  our 
profession. 

I  am  led  to  recite  these  self-evident  facts  in  the  hope  that  our 
younger  Fellows  and  Associates  may  be  spurred  on  to  further 
research,  regardless  of  what  has  been  done  in  the  past,  not  only 
for  our  mutual  help,  but  also  for  their  individual  advancement. 
For  with  all  these  refinements  in  our  business  has  come  the  inevi- 
table need  for  more  actuarial  advice  in  company  offices,  and 
executive  officers  are  continually  seeking  for  men,  trained  in  our 
profession,  who  are  capable  of  taking  the  responsibility  of  advising 
wisely. 

Our  Transactions  are  read  in  company  offices  by  other  officers 
than  the  actuaries,  and  in  no  way  can  a  man  show  his  professional 
ability  to  such  advantage  as  by  presenting  to  this  Society  the 
results  of  careful  research,  so  arranged  that  their  practical  value 
can  be  apprehended  by  any  intelligent  reader.  I  say  therefore, 
with  all  earnestness,  that  in  the  arena  of  these  meetings  the  young 
actuary  to-day  has  the  best  opportunity  of  proving  to  the  insurance 
world  his  ability  in  the  profession  of  his  choice. 

But  the  formal  presentation  of  papers  and  the  formal  discussions 
of  the  same  are  not  all  the  advantages  which  our  Society  offers. 
^Vlien  we  come  together  outside  of  these  formal  meetings — while 
we  are  off  duty  as  it  were,  old  and  young  on  an  equal  footing — 
we  not  only  have  the  opportunity  of  borrowing  in  personal  inter- 
course from  the  rich  stores  of  experience  of  our  older  members, 
but  we  come  into  that  personal  touch  with  human  character  which 
is  absolutely  necessary  for  the  nourishm^t  of  the  highest  quality 
in  the  twentieth  century  actuary,  namely,  his  human  sympathy. 

It  was  but  a  few  years  ago  that  the  actuary  was  looked  upon 
more  as  a  calculating  machine  than  as  a  leader  of  men,  but  to-day 
he  who  knows  only  his  mathematics  is  looked  upon  as  the  weakest 
member  of  his  profession,  the  most  unsafe  guide  for  others  to 
follow. 

And  this  has  come  about,  not  because  actuarial  science  is  any 
<iifferent  to-day  from  what  it  has  always  been,  but  because  the 
actuary   of  to-day  has   more   responsibility   laid  upon   him  than 
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i'orjuerly,  and  holds  a  position  where  scientific  training  must  go 
hand  in  hand  with  a  knowledge  of  human  nature  and  the  ability 
to  lead  men.  For  the  actuary  must  be  able  to  put  himself  in  the 
place  of  the  "  other  fellow/'  and  in  imagination  know  how  he 
would  act  under  any  given  conditions.  Then,  too,  he  must  be  able 
to  meet  men  in  all  walks  of  life — his  brother  officers,  state  officials, 
and  agents — and  be  able  to  convince  them  of  the  justice  of  the 
plan  or  scheme  the  adoption  of  which  he  is  urging. 

it  is  a  long  game  that  the  actuary  is  playing;  the  results  of 
his  calculations  do  not  appear  until  years  after  they  are  made; 
the  fruits  of  his  labor  are  not  seen  until  years  after  his  work 
has  been  performed.  It  is  during  this  period  of  waiting  that  the 
actuary  is  tried,  morally  and  professionally.  Instant  gain  may 
urge  him  to  deviate  from  the  course  which  his  calculations  have 
set  as  the  true  one;  present  reputation  may  urge  him  to  lower 
those  ideals  which  have  up  to  the  present  made  him  play  the  game 
like  a  man.  Then  it  is,  tli.-it  he  who  best  laiows  human  nature 
and  what  constitutes  true  success  will  be  willing  to  bide  his  time 
for  the  rewards  that  are  due  him,  and  will,  if  he  has  lived  up  to 
the  privileges  of  this  Society,  find  ample  sympathy  from  his 
actuarial  brothers   whom  he  has  made  his  personal  friends. 
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Mortality   Among  Women. 


ARTHUR    HUNTER. 


A  number  of  scientific  papers  have  been  written  on  the  subject 
of  the  mortality  among  insured  women,  but  few,  if  any,  of  them 
are  of  value  at  the  present  time,  because  they  do  not  deal  with 
the  present  day  conditions.  As  actuaries  our  belief  is,  that  the 
experience  of  the  past  is  the  guide  of  the  future,  but  the  greatest 
progress  has  been  made  in  the  insuring  of  women  by  disregarding 
the  experience  of  the  past,  so  far  as  it  referred  to  insured  lives. 
In  view  of  the  belief  just  expressed,  the  reader  will  not  expect 
an  array  of  statistics  drawn  from  papers  already  published. 

Let  us  first  consider  the  apparent  paradox  heretofore  shown  by 
statistics  on  insured  women;  the  paradox  being  that,  whereas 
in  population  statistics  women  show  a  lower  mortality  than  men, 
the  published  experience  of  insurance  companies  has  sho'mi  a  higher 
mortality  on  women  than  on  men,  whether  the  companies  were 
American,  Canadian,  or  British.  The  industrial  companies  are  an 
exception  to  this  statement,  it  having  been  generally  known  by 
actuaries  that  the  mortality  among  women  insured  on  the  indus- 
trial j)lan  was  lower  than  among  the  corresponding  men.  In 
the  case  of  the  ordinary  companies,  the  business  among  women 
had  been  selected  with  great  care,  and  an  extra  premium  had 
usually  been  charged,  or  the  policy  had  been  placed  in  a  special 
class  as  to  dividends.  On  the  other  hand,  no  discrimination  had 
been  made  against  women  insured  on  the  industrial  plan.  There 
had  e^ddently  been,  therefore,  a  selection  exercised  against  the 
ordinary  companies  by  insured  women,  which  did  not  exist  in  the 
case  of  industrial  companies,  and  which  could  not  exist  among  the 
population  as  a  whole. 

The  logical  conclusion  from  the  foregoing  facts  was,  that,  if 
all  women  who  were  insurable  in  ordinary  companies  could  be 
secured,  there  would  be  as  good  a  mortality  among  them  as  among 
men,  and,  accordingly,  that  it  was  to  the  interest  of  the  company 
to  obtain  as  large  a  percentage  of  the  insurable  women  as  possible. 
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To  put  the  matter  in  another  light,  if  the  insurance  of  100%  of 
all  women  would  result  in  a  lower  mortality  than  among  men,  and 
if  the  insurance  of  5%  of  the  insurable  women  resulted  in  a 
higher  mortality  than  among  men,  then  the  larger  the  percentage 
of  women  which  companies  insured  the  greater  would  be  the  chance 
of  a  satisfactory  mortality. 

Another  way  of  looking  at  the  problem  would  be  as  follows : — 
If  a  company  only  insured  100  women  in  a  year,  all  of  them 
seeking  insurance  (or  their  husbands  seeking  it  for  them),  there 
might  be  10  more  or  less  fraudulent  cases  which  would  increase 
the  mortality  say  25%.  If,  on  the  other  hand,  the  company 
insured  10,000  women  each  year,  the  agents  aggressively  pushing 
for  insurance,  there  might  be  100  fraudulent  cases,  or  1%  against 
10%  in  the  other  instance,  which  would  only  slightly  increase  the 
mortality.  (By  fraudulent  cases  I  mean  those  in  which  informa- 
tion of  moment  has  been  concealed  by  the  applicant.)  You  will 
notice  that,  in  the  one  case  the  majority  of  the  women  were 
assumed  to  be  seeking  insurance,  while  in  the  other  the  great  bulk 
were  to  be  aggressively  sought  by  the  agent.  Of  course,  I  am 
assuming  that  while  the  company  freely  canvassed  for  insurance 
on  women,  it  would  decline  cases  where  there  was  a  suspicion  of 
moral  hazard.  That  phrase  is  intended  to  cover  such  cases  as, 
{a)  a  woman  applying  for  insurance  of  a  substantial  amount 
while  her  husband  has  no  insurance  on  his  life  and  has  no  good 
reason  for  not  having  such  insurance;  (&)  a  woman  who  desires 
a  larger  amount  of  insurance  than  her  husband  carries  on  his 
life  for  her  benefit;  (c)  an  elderly  woman  whose  children  are 
self-supporting  and  who  expect  to  pay  the  premiums  on  the  life 
of  the  mother.  These  types  of  moral  hazard  are  sufficient  to 
give  an  idea  of  my  meaning  of  the  phrase  "  moral  hazard  "  which 
may  be  considered  as  covering  all  cases  where  the  applicants 
have  no  real  need  for  the  insurance. 

It  was  from  a  study  of  considerations  such  as  the  foregoing 
that  the  officers  of  the  New  York  Life  decided,  in  1899,  to  insure 
women  as  freely  as  men,  provided  other  conditions  were  equally 
satisfactory.  To  an  actuary  who  insists  on  a  statistical  basis,  or 
who  believes  in  the  experience  of  the  past  being  the  only  guide 
to  the  future,  our  decision  must  seem  rash.  The  experience  among 
the  comparatively  few  cases  that  had  been  taken  prior  to  1895, 
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with  an  extra  premium,  showed  a  distinctly  high  mortalit)''  in  the 
early  policy  years,  and  the  experience  among  those  who  had  heen 
taken  from  1895  to  1899  in  the  special  dividend  class  (Women's 
Class)  had  been  better  than  among  those  charged  an  extra  pre- 
mium, but  not  so  good  as  among  men,  in  the  early  policy  3'ears. 
The  result  of  the  experiment  of  insuring  women  freely  has  shown 
the  wisdom  of  our  course,  and  has  proved  that  our  reasoning  from 
the  facts  mentioned  in  the  early  part  of  this  paper  was  a  lietter 
guide  than  the  mere  surface  experience  of  the  past. 

In  order  to  show  the  difference  in  tlie  mortality  under  the  three 
treatments  in  the  first  five  policy  years  of  the  cases  taken  under 
the  several  treatments,  the  following  synopsis  of  the  statistics  of 
the  New  York  Life  is  given.  The  expected  deaths  are  given  by 
policies  and  are  measured  by  the  Compound  Progressive  Table, 
i.  e.,  the  Company's  select  experience  on  normal  risks  in  the  tem- 
perate zone  (practically  an  experience  on  men).  It  may  be  men- 
tioned that  the  Compound  Progressive  Table  shows  a  slightly 
lighter  mortality  than  the  select  table  used  in  the  Specialized 
Investigation.  As  some  actuaries  would  like  to  have  the  expe- 
rience measured  by  the  American  Table,  a  column  has  been  given 
with  the  desired  information.  For  practical  purposes,  however, 
I  believe  in  using  a  select  table  as  measure  of  expected  deaths, 
since,  by  so  doing,  a  ratio  of  actual  to  expected  deaths  of  100^ 
is  the  standard  whatever  the  duration  of  the  policies;  whereas  the 
standard  ratio  to  the  American  may  be  from  50%  to  100%, 
depending  on  the  average  duration  of  the  policies  and  the  age  of 
the  insured. 

For  First  Five  Policy  Years. 

Ratio  of 
Ratio  of       Actual  to 
Expected  Actual  to       Expected 

Deaths'    Actual     Expected      (Approx. ) 
Treatment.  C.  P.        Deaths      by  C.  P.    by  American. 

Extra  premium  (issues  prior  to  1895)  109  134       123%  85% 

Women's  Class  (issues  of  1895  to  1899)  344  352       102%         71% 

Without  restriction  ( issues  of  1899  tol908)      1331         1236        93%         57% 

If  the  first  three  policy  years  are  taken  by  themselves  similar 
results  appear,  but  in  an  exaggerated  form,  the  ratio  of  actual 
to  expected  deaths  by  the  C.  P.  Table  for  the  three  sub-divisions 
exhibited  above  being  138%,  107%,  and  94%,  instead  of  123%, 
102%,  and  93%   respectively.     The  same  results  appeared  when 
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the  experience  was  taken  by  amounts  insured,  showing,  however, 
a  heavier  mortality  throughout,  as  might  be  expected. 

While  the  mortality  on  cases  issued  with  an  extra  premium  and 
on  those  in  the  AVomen's  Class  was  higher  in  the  early  policy 
years  than  100%  of  the  Compound  Progressive,  the  death  rate 
was  so  low  in  the  later  policy  years  that  the  actual  deaths  in  the 
total  experience  on  either  type  was  less  than  the  expected  deaths 
by  the  Compound  Progressive  Table.  In  other  words,  the  lower 
mortality  in  the  later  policy  years  more  than  offset  the  higher 
mortality  in  the  early  policy  years,  so  that  our  mortality  on  the 
whole  has  been  more   favorable   on   women   than  on   men. 

Lest  the  statistics  rcgardmg  the  experience  of  insuring  women 
without  restriction  may  mislead  insurance  companies,  I  should  like 
to  repeat  that  great  care  has  been,  and  is,  taken  to  eliminate  cases 
where  there  is  apparently  no  need  for  insurance,  and  where  there 
might  be  a  speculative  hazard.  That  the  Company  did  not  entirely 
succeed  in  this  at  the  older  ages  is  shown  by  the  fact  that  the 
mortality  for  ages  at  entry  above  50  has  been  in  excess  of  the 
Compound  Progressive  Table. 

An  unusual  feature  of  the  experience  is  the  slight  difference 
between  the  mortality  by  policies  and  that  by  amounts.  In  the 
early  policy  3^ears  there  is  a  marked  difference,  but  not  in  the 
entire  experience.  This  fact  seems  worth  recording  because  prac- 
tically all  experiences  on  men  show  from  5%  to  10%.  higher 
mortality  by  amounts  than  by  policies  or  by  lives.  These  results 
in  the  case  of  women  would  not  have  been  obtained  by  the  New 
York  Life  had  not  the  greatest  care  been  taken  with  all  cases 
involving  moral  hazard  and  with  all  cases  of  $5,000  or  over. 

In  the  Medico- Actuarial  Investigation  a  division  is  made  of 
women  into  four  groups : — 

1.  Spinsters. 

2.  Married  women,  husband  beneficiary. 

3.  Married  women,  any  other  beneficiary  than  husband. 

4.  Widows  and  divorced. 

It  has  seemed  to  us  of  the  New  York  Life  that  it  was  worth 
while  to  make  experiments  with  further  subdivisions  in  order  to 
obtain  the  distinct  types  found  in  insuring  women.     If  we  were 
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asked  to  state  the  class  which,  in  our  opinion,  would  be  likely  to 
show  the  most  favorable  mortality  among  married  women,  we 
should  probably  select  those  who  paid  the  premiums  out  of  their 
own  estate,  or  salary,  or  allowance,  and  whose  children  were  the 
beneficiaries.  On  the  other  hand,  we  might  consider  the  least 
favorable  class  of  the  married  women  to  be  those  who  had  no 
children  and  whose  husbands  were  the  beneficiaries  and  paid  the 
premiums.  An  intermediate  class  might  be  the  married  women 
with  children  whose  husbands  were  the  beneficiaries  and  paid  the 
premiums.  A  synopsis  of  the  experience  on  these  three  classes  is 
now  given: 

Katio  of  Actual  to  Expected 

Deaths  by  C.  P.  Table. 

Married  women  with  children,  premiums  paid  out  of  \  q^^^, 

own  income,  children  beneficiaries.  j  '^^ 

Married  women  with  children,  husband  paying  prern-  \  , ,  c,^ 

iums,  husband  beneficiary.  j  '° 

Married  women,  no  children,  husband  paying  prem- ")  loftt/ 

iums,  husband  beneficiary.  j  ''^ 

Our  experience  has  practically  been  completed  for  the  four 
classes  of  women  required  by  the  Committee  of  the  Medico-Actu- 
arial Investigation.  It  shows  that  the  experience  among  spinsters 
is  very  satisfactory — much  better  than  among  men;  that  the  mor- 
tality among  widows  is  practically  the  same  as  among  married 
women,  and  is  slightly  higher  than  among  men.  The  higher  mor- 
tality among  married  women  is  probably  due  to  the  difficulty  of 
eliminating  the  cases  of  moral  hazard.  "We  fully  believe  that  insur- 
ance should  not  be  denied  to  married  women,  but  should  be  granted 
as  freely  as  possible  with  due  care  in  eliminating  cases  which  have 
a  suspicion  of  speculation. 
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Extension  of  Female  Survivoeship  Annuitant 

Tables. 


M,   M.    DAWSON. 


It  has  seemed  desirable  to  extend  tlie  mortality  table  of  female 
beneficiaries  and  survivorship  annuitants,  prepared  by  Mr.  Chris- 
tian Jensen,  A.  A.  S.,  and  first  presented,  along  with  an  account 
of  the  method  of  graduating  the  same,  in  a  paper  read  by  myself 
for  Mr.  Jensen  at  the  meeting  of  the  Actuarial  Society  in  May, 
1907  {Transactions  of  A.  S.  A.,  Vol.  10,  pages  253  et  seq.),  and 
accordingly.  Dr.  Iversen  of  the  "  Statsanstalten  for  Livsforsik- 
ring"  of  Copenhagen  (from  the  valuable  mortality  statistics  of 
which  Mr.  Jensen  deduced  his  tables)  and  myself  joined  this 
summer  in  requesting  Mr.  Jensen,  who  has  now  returned,  much 
improved  in  health,  to  the  service  of  the  Statsanstalt,  to  carry 
his  computations  down  to  age  zero,  in  order  that  rates  and  reserves 
for  survivorship  annuity  policies  where  the  female  annuitant  is  an 
infant  may  be  computed.  Dr.  Iverson  promised  that  if  this  were 
done  he  would  cause  careful  comparisons  to  be  made  with  other 
statistics  available  to  him  both  in  the  Statsanstalt  and  outside. 

Both  of  these  promises  have  now  been  fulfilled;  and  I  am,  by 
reason  of  the  kindness  of  these  gentlemen,  able  to  present  for  the 
consideration  of  the  members  of  the  Actuarial  Society  of  America, 
Mr.  Jensen's  table,  extending  the  mortality  table  for  female  bene- 
ficiaries in  survivorship  annuities,  and  giving  annuity  values 
therefor  computed  at  31/0% ;  also  Mr.  Jensen's  table,  extending 
the  combined  commutation  columns,  equal  ages,  the  nominator 
being  taken  by  the  Makehamized  American  Experience  Table  and 
the  annuitant  by  the  Survivorship  Annuitant  Table,  down  to  age 
10.  It  would,  of  course,  be  possible  to  carry  this  to  age  zero  so 
far  as  the  survivorship  annuitant  table  is  concerned,  but  in  such 
case  it  would  be  necessary,  also,  to  carry  the  Makehamized  Ameri- 
can Experience  Mortality  Table  down  to  age  zero.  This  does  not 
appear  to  be  necessary,  for  the  reason  that  while  it  is  desirable  to 
be  able  to  make  rates  when  the  female  survivorship  annuitant  is 
of  an  age  less  than  10  years,  there  is  probably  no  case  of  this  sort 
where  the  equal  age  functions  required  will  be  at  ages  less  than 
10  years  when  the  life  of  the  nominator  ia  not  less  than  20  3'ears. 
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Dr.  Iversen  furnishes  the  following  data  concerning  mortality 
at  these  ages : 

First,  the  mortality  in  the  Statsanstalt  among  infantile  tempo- 
rary annuitants,  without  regard  to  sex,  years  1880  to  1909 : 


Years  of 

Mortality 

Age. 

Exposure. 

Deaths. 

% 

0-4 

360 

5 

13.9 

5-9 

799 

6 

7.5 

10-19 

1393 

1 

0.7 

Second,  the  mortality  in  a  large  Danish  savings  bank,  "  Biku- 
ben,"  among  infantile  holders  of  tontine  and  other  provident 
insurances,  years  1871  to  1885,  females  only: 


Years  of 

Mortality 

Age. 

Exposure. 

Deaths. 

% 

0-4 

6592 

75 

11.4 

5-9 

8357 

38 

4.5 

10-14 

5215 

17 

3.3 

15-19 

2339 

11 

4.7 

He  also  gives  the  rates  of  mortality  of  Danish  female  children 
according  to  the  population  experience  in  the  years  1901  to  1905 
inclusive,  which,  he  states,  is  "  the  lowest  mortality  we  ever  had," 
as  follows: 


Ige. 

Mortality  per  1000 

0 

104.2 

5 

3.5 

10 

2.8 

15 

3.4 

20 

4.1 

For  the  most  part  these  would  average  a  somewhat  lower  mor- 
tality than  according  to  the  table  prepared  by  Mr.  Jensen,  but 
this  is  found,  upon  actually  applying  the  same  to  compute  pre- 
miums for  survivorship  annuities,  really  to  make  very  little 
difference  if  any.  Thus  Messrs.  Iversen  and  Jensen,  cooperating, 
have  computed  the  premiums  required  for  various  combinations 
of  ages  of  nominator  and  annuitant,  the  annuitant  being  younger 
than  age  20,  and  the  following  are  specimens  of  the  rates  accord- 
ing to  Mr.  Jensen's  table  combined  with  the  American  Experience 
Table  and  a  table  prepared  from  the  Danish  population  mortality 
statistics  for  ages  below  20,  similarly  combined: 


FEMALE  SURVIVORSHIP  ANNUITANT   TABLES.  455 

Ins.  Age  Mr.  Jensen's  Danish  girls 

Benf.  table.  1901-1905.  Difference  in  % . 

25-5  27.31  27.55  0.88% 

30-10  30.11  30.24  0.43 

45-5  57.72  58.35  1.09 

50-10  70.31  70.71  0.57 

In  other  words,  for  these  ages  which  are  fairly  representative, 
the  maximum  defect  of  premiums  comjDuted  by  Mr.  Jensen's  table 
is  about  1%.  The  maximum  defect  in  the  single  premium  is  found 
to  be  about  3%.  As  each  was  in  defect,  the  result  upon  reserves 
would  be  to  bring  them  very  near  to  the  correct  figure.  Dr.  Iver- 
sen,  who  is  accustomed  to  compute  reserves  for  the  policies  of  the 
Statsanstalt  on  the  group  system  by  no  absolutely  arbitrary  and 
fixed  standard,  but  so  as  to  supply  reserves  which  will  unques- 
tionably be  safe,  says  of  this: 

"  As  to  the  reserves — Mr.  Jensen's  table  for  the  younger 
ages,  maybe,  will  give  a  little  too  small  values  the  first 
years  after  entry,  later  on  too  high  reserves.  Upon  the 
whole,  for  not  a  very  young  company,  the  whole  reserve 
might  be  on  the  safe  side." 

Mr.  Jensen  tried  the  experiment  of  reducing  the  mortality  by  the 
Makehamized  American  Experience  Table  by  5%  for  the  first  ten 
years  after  admission,  and  finds  that  such  a  reduction  would  not 
only  counterbalance  the  maximum  defect  of  1%,  but  would  produce 
premiums  as  high  as  1^  in  excess  of  premiums  computed  by  the 
Makehamized  American  Experience  Table  for  the  nominator, 
and  a  table  based  upon  the  Danish  population  statistics  for  the 
annuitants. 

So  great  precision,  however,  scarcely  seems  to  be  called  for, 
since  (a)  in  the  computation  of  premiums  it  is  easy  enough  to 
provide  for  any  slight  defect  in  net  premiums  by  increasing  the 
loading  correspondingly;  and  (&)  the  reserves  computed  accord- 
ing to  Mr.  Jensen's  table  should  be  unquestionably  sufficient  and 
nearly  enough  correct  for  all  practical  purposes. 


456 


FEMALE   SURVIVORSHIP   ANNUITANT  TABLES. 


Female  Bexeficiaries  in  Survivorship  Annuities. 


Age. 

f^x- 

Age. 

l^x- 

Age. 

i"x- 

Age. 

Mx- 

0 

.00518* 

25 

.00548 

50 

.00961 

75 

.06726 

1 

.00518 

26 

.00551 

51 

.01010 

76 

.07416 

2 

.00519 

27 

.00555 

52 

.01065 

77 

.08184 

3 

.00519 

28 

.00560 

53 

.01126 

78 

.09037 

4 

.00519 

29 

.00564 

54 

.01194 

79 

.09984 

5 

.00520 

30 

.00570 

55 

.01269 

80 

.11037 

6 

.00520 

31 

.00576 

56 

.01353 

81 

.12207 

7 

.00521 

32 

.00582 

57 

.01446 

82 

.13507 

8 

.00521 

33 

.00590 

58 

.01550 

83 

.14952 

9 

.00522 

34 

.00598 

59 

.01665 

84 

.16558 

10 

.00522 

35 

.00607 

60 

.01793 

85 

.18342 

11 

.00523 

36 

.00617 

61 

.01935 

86 

.20324 

12 

.00524 

37 

.00629 

62 

.02092 

87 

.22527 

13 

.00525 

38 

.00641 

63 

.02268 

88 

.24975 

14 

.00526 

39 

.00655 

64 

.02463 

89 

.27695 

15 

00527 

40 

.00671 

65 

.02679 

90 

.30717 

16 

.00528 

41 

.00688 

66 

.02920 

91 

.34076 

17 

.00530 

42 

.00707 

67 

.03187 

92 

.37808 

18 

.00531 

43 

.00728 

68 

.03484 

93 

.41956 

19 

.00533 

44 

.00752 

69 

.03814 

94 

.46564 

20 

.00535 

45 

.00778 

70 

.04181 

95 

.51685 

21 

.00537 

46 

.00808 

71 

.04589 

96 

.57376 

22 

.00539 

47 

.00840 

72 

.05042 

97 

.63699 

23 

.00542 

48 

.00876 

73 

.05545 

98 

.70726 

24 

.00544 

49 

.00916 

74 

.06104 

99 

.78534 

Extension  of  Number  of  Years  to  be  Added  to  Age  of  Younger 
OP  two  Joint  Lives  to  Obtain  Equivalent  Equal  Ages. 


Beneficiary 

Insured 

Beneficiary 

Insured 

Difference 

the 

the 

Difference 

the 

the 

in  Age. 

Younger. 

Younger. 

in  Age. 

Younger. 

Younger 

41 

35.991 

32.854 

51 

45.933 

42.740 

42 

36.982 

33.836 

52 

46.930 

43.734 

43 

37.974 

34.821 

53 

47.927 

44.728 

44 

38.967 

35.807 

54 

48.925 

45.723 

45 

39.961 

36.794 

55  f 

49.923 

46.719 

46 

40.955 

37.782 

56 

50.920 

47.715 

47 

41.950 

38.772 

57 

51.919 

48.711 

48 

42.945 

39.763 

58 

52.917 

49.708 

49 

43.941 

40.754 

59 

53.915 

50.705 

50 

44.937 

41.747 

60 

54.914 

51.703 

*The  figure  for  age  0  is  arbitrary. 


GRADUATION    OF   THE   ACTUARIES'    TABLE.  457 


Note   on   the   Graduation   of   the   Combined    or 
Actuaries'  Table  by  the  Makeham  Formula. 


ARTHUK  HUNTER. 


At  the  present  time  there  are  two  mortality  tables  which  are  used 
by  all  the  States  in  the  valuation  of  life  insurance  policies,  viz. 
(a)  the  American  Table  and  (&)  the  Actuaries',  Combined,  or  as 
it  is  known  in  Britain,  the  Seventeen  Offices'  Table.  The  Amer- 
ican Experience  has  been  graduated  by  the  Makeham  formula, 
and  net  premiums  and  reserves  prepared  for  joint  life  policies 
on  the  basis  of  3%  and  Sy2%  interest.  The  corresponding  tables 
were  not  prepared  at  a  rate  of  4%  because  the  Actuaries'  Table 
is  generally  the  standard  when  that  rate  of  interest  is  used.  As 
the  Actuaries'  Table  with  4%  interest  is  the  basis  of  premiums 
and  reserves  in  many  young  companies,  and  as  it  is  used  by  many 
of  the  older  companies  for  the  valuation  of  business  issued  prior 
to  1901,  a  graduation  of  that  table  by  the  Makeham  process  would 
facilitate  the  calculation  of  joint  life  premiums  and  reserves, 
I  have  accordingly  prepared,  and  the  Actuarial  Society  has  decided 
to  publish,  a  Makehamized  Actuaries'  Table.  In  this  brief  note  I 
propose  to  give  a  description  of  the  process  of  graduation,  while 
the  introduction  to  the  book  will  give  the  means  of  applying  the 
functions  to  the  calculation  of  premiums  and  reserves. 

It  may  be  of  interest  to  actuaries  to  know  that  Makeham  made 
a  graduation  of  the  Actuaries'  Table  in  1867,  a  very  meagre 
description  being  given  in  Volumes  xiii  and  xvi  of  the  Institute 
Journal.  He  only  gives  log.  c  (or  log.  q  as  the  notation  then 
was)  and  the  number  living  at  eacli  twelfth  age.  His  brief  notes 
can  be  of  little  or  no  assistance  to  us,  however,  as  he  graduated 
the  original  data,  while  our  problem  is  to  re-graduate  the  present 
graduated  table.  Unless  the  rates  of  mortality  of  the  present 
Actuaries'  table  and  of  the  Makehamized  Actuaries'  are  very  close, 
there  might  be  some  difficulty  in  having  the  new  table  officially 
sanctioned  by  Insurance  Departments,  as  has  been  done  in  the 
case  of  the  Makehamized  American. 
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Grouping  of  Ages. 

The  process  followed  in  the  graduation  was  the  one  outlined  in 
the  Institute  of  Actuaries'  Text  Book. 

A  large  number  of  groupings  of  ages  were  tried,  ranging  from 
four  groupings  of  15  ages  each,  to  the  same  number  of  groupings 
of  22  ages.  Different  ages  were  also  taken  as  the  starting  point, 
ranging  from  age  10  to  age  20.  It  was  impossible  to  find  rates 
of  mortality  which  did  not  at  some  age  show  a  variation  from  the 
present  q^  of  more  than  2%,  but  several  graduations  were  very- 
satisfactory  except  at  the  young  and  old  ages,  No  table  was 
sufficiently  superior  to  the  others  to  warrant  its  immediate  selec- 
tion, the  choice  being  between  five  tables,  and  the  final  decision 
was  in  favor  of  the  one  which  gave  the  best  practical  results. 

The  constants  of  the  graduation,  finally  selected,  were 

log.  c=    0.03957447 
log.  ^  =  —.0004565325 
log.  s  =  — .002925368 
log.  fc=    5.0308901 

The  value  of  log.  c  found  by  Makeham  in  1867  was  .0407,  but 
our  experiments  showed  that  such  a  constant  did  not  give  rates 
of  mortality  as  close  to  the  present  Actuaries'  5  as  a  lower  value  of 
that  function.  Unfortimately,  Makeham  did  not  give  any  of 
the  other  constants,  nor  did  he  give  any  proof  of  the  smoothness 
of  his  graduation  other  than  a  statement  of  the  numbers  living  at 
each  12th  age,  which  is  of  little  practical  value. 

Since  the  work  of  graduating  the  Actuaries'  Table  was  com- 
pleted my  attention  has  been  drawn  to  4  significant  note  at  the 
foot  of  page  405  of  Vol.  xv  of  the  Institute  Journal.  In  that  note 
WooUiouse  mentions  that  he  had  made  a  calculation  of  the  con- 
stants for  the  17  Offices'  (Actuaries')  Experience.  His  constants 
were : — 

Woolhouse's  Constants  for  Graduation  of  Actuaries'  Table. 

log.  c=      .03956 

log.  ^  =  —.0004635 

log.  s  =  — .0028744 

log.  h=    5.0291738 
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Tlie  similarit}'  between  the  constants  obtained  by  Woolhouse  and 
by  us  is  remarkable,  especially  as  the  former  were  obtained  from 
the  crude  factS;,  while  our  figures  were  obtained  from  the  imper- 
fectly graduated  table. 

In  order  to  show  the  variation  between  the  Actuaries'  and  the 
Makehamized  Actuaries'  Table,  the  rate  of  mortality  at  every  tenth 
age  is  given,  together  with  the  difi:erences  and  the  percentage  of 
variation. 


Actuaries' 

Makehamized 

Percentage 

Lge 

?x 

Actuaries'  q^ 

Difference 

of  Variation. 

10 

.00676 

.00696 

+  .00020 

+  3.0% 

20 

.00729 

.00734 

+.00005 

+  .7% 

30 

.00843 

.00824 

—.00019 

—2.3% 

40 

.01036 

.01052 

+.00016 

+  1.5% 

50 

.01594 

.01615 

+.00021 

+  1.3% 

60 

.03034 

.03003 

—.00031 

—1.0% 

70 

.06493 

.06371 

—.00122 

—1.9% 

SO 

.14041 

.14252 

+  .00211 

+  1.5% 

The  evidences  of  a  good  graduation  are  a  close  agreement 
between  the  total  actual  and  the  total  expected  deaths,  the  frequency 
with  which  the  differences  between  the  original  and  the  adjusted 
values  alternate  in  sign,  and  the  smallness  of  the  accumulated 
positive  or  negative  deviations  from  the  actual  deaths.  As  may 
be  seen  from  the  table  at  the  end  of  this  paper,  the  greatest  diver- 
gence of  the  expected  deaths  by  the  Makehamized  Actuaries'  from 
the  "  d  "  column  of  the  Actuaries'  Table,  is  4%  for  any  individ- 
ual age  below  90,  and  3%  for  decennial  groups,  while  the  accumu- 
lated difference  is  one-tenth  of  1%  of  the  total  deaths.  The 
differences  in  sign  between  the  original  and  adjusted  values  do 
not  alternate  as  frequently  in  dealing  with  a  graduated  table  as 
with  the  crude  facts.  Moreover,  the  amount  of  the  difference  and 
the  accumulated  difference  is  large  at  the  young  ages  compared 
with  a  graduation  from  the  crude  facts,  because  in  the  present 
graduation  the  expected  deaths  were  obtained  from  the  Ix  column 
with  a  radix  of  100,000,  while  by  the  usual  method  the  expected 
deaths  are  calculated  from  the  numbers  exposed  to  risk  which  are 
very  small  at  the  young  ages. 

While  comparisons  between  the  actual  and  expected  deaths  are 
interesting,  the  actuary  would  prefer  to  see  how  close  the  net  pre- 
miums and  reserves  by  the  new  graduation  are  to  the  corres- 
2 
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ponding  values  by  the  regular  table.  The  following  exhibit  ac- 
cordingly shows  the  net  premiums  on  single  lives  by  both  bases 
of  calculation: 

Comparison    of   Net    Annual   Premiums    on    Single    Life. 
Whole  Life  Plan — $1,000. 


.\ctuaries' 

Makehamized 

Percentage 

Lge 

4% 

Actuaries'  4% 

Difference 

of  Variation 

20 

12.95 

12.92 

—.03 

—.2% 

25 

14.72 

14.69 

—.03 

—.2% 

30 

16.97 

16.96 

—.01 

—.1% 

35 

19.87 

19.92 

+.05 

+  .3% 

40 

23.68 

23.78 

+.10 

+  .4% 

45 

28.83 

28.86 

+.01 

+  .0% 

50 

35.78 

35.63 

—.15 

—.4% 

55 

45.03 

44.73 

—.30 

—.7% 

60 

57.56 

57.12 

—.44 

—.8% 

65 

74.72 

74.19 

—.53 

—.7% 

70 

98.20 

97.97 

—.23 

—.2% 

Owing  to  the  lack  of  commutation  columns  for  Joint  life 
policies  on  the  Actuaries'  Table  the  new  graduation  will  find  its 
principal  usefulness  in  the  calculation  of  net  premiums  and  re- 
serves for  these  forms  of  policies,  and  accordingly  examples  of  the 
premiums  on  joint  ordinary  life  policies  are  now  given  in  order 
that  the  extent  of  the  difference  between  the  values  from  the 
Actuaries'  and  the  Makehamized  Actuaries'  may  be  seen. 

COMPAEISON    OF    NeT    PREMIUMS    ON    JOINT    ObDINABY    LIFE    PLAN — $1,000. 


Actuaries' 

Makehamized 

Percenta 

Ages 

4% 

Actuaries'  4% 

Difference 

of  Variat 

20-20 

$21.14 

$21.09 

$—.05 

—.2% 

20-40 

30.20 

30.28 

+.08 

+.3% 

20-60 

63.12 

62.66 

,  —.46 

—.7% 

40-40 

36.73 

37.02 

+.29 

+.8% 

40-60 

67.06 

66.81 

—.25 

—.4% 

50-00 

74.41 

73.90 

—.51 

-.7% 

Taking  the  usual  distribution  of  a  company's  business  by  age 
the  difference  between  the  net  premiums  for  the  joint  ordinary 
life  on  the  Actuaries'  and  the  Makehamized  Actuaries'  is  so  small 
as  to  be  of  no  practical  moment.  Under  15  and  20  year  endow- 
ment insurances  the  net  premiums  by  the  Makehamized  Actuaries' 
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are  very  close   to  those   by   the   Actuaries' — the   difference   being 
proportionately  as  small  as  on  the  ordinary  life  plan. 

A  comparison  is  now  given  of  the  terminal  reserves  on  the  joint 
ordinary  life  plan  for  widely  different  ages. 

COMPAEISON     OF     JoiNT     ORDIISfABY     LUE     PLAN — TERMINAL     KESEBVES 

4%— $1,000. 
Fifth  Policy  Year. 


Actuaries' 

Makehamized 

Percentage 

Ages 

4% 

Actuaries'  4% 

Difference 

of  Variation, 

20-20 

$  40.41 

$  40.20 

—  .21 

—  .5% 

20-40 

75.18 

73.88 

—1.30 

—1.7% 

20-60 

146.79 

146.35 

—  .44 

—  .3% 

40-40 

95.65 

93.69 

—1.96 

—2.0% 

40-60 

153.32 

152.61 

—  .71 

—  .5% 

50-60 

163.66 

162.22 

—1.44 

—  .9% 

Tenth  Policy  Year. 

20-20 

87.79 

88.44 

+   .65 

+  .7% 

20-40 

160.11 

157.47 

—2.64 

—1.6% 

20-60 

289.31 

291.08 

+  1.77 

+  .6% 

40-40 

200.92 

196.05 

—4.87 

—2.4% 

40-60 

301.47 

301.64 

+  .17 

+   .0% 

50-60 

317.72 

317.57 
Twentieth  Policy 

—  .15 
Year. 

—  .0% 

20-20 

207.35 

211.05 

+3.70 

+  1.8% 

20-40 

349.33 

346.97 

—2.36 

—  .7% 

20-60 

542.06 

549.63 

+7.57 

+  1.4% 

40-40 

419.73 

413.32 

—6.41 

—1.5% 

40-60 

557.35 

562.45 

+5.10 

+   .9% 

50-60 

575.73 

580.75 

+5.02 

+  .9% 

A  number  of  examples  of  reserves  under  15  and  20-year  en- 
dowments were  calculated,  the  differences  by  the  two  bases  being 
generally  less  than  I/2  of  1%  of  the  Actuaries'  reserve. 

When  account  is  taken  of  the  usual  distribution  of  business  by 
age  and  plan,  the  aggregate  reserves  on  the  Makehamized  Actuaries' 
Table  will  be  practically  the  same  for  a  company's  total  business 
as  those  on  the  regular  Actuaries'  Table. 

On  the  basis  of  a  graduation  by  the  Makehamized  formula,  the 
following  have  been  given  in  the  volume  of  Joint  Life  Tables  in 
addition  to  the  usual  mortality  factors  and  the  force  of  mortality: 
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Two  lives: 

Commutation  Columns. 

Single  Premiums  and  Annuities  for  the  whole  of  life;  and 

Annual   Premiums   for   0.  L.,   10,   15   and  20   Payment 

Life,  10,  15  and  30  Year  Endowment. 
Temporary  Annuities. 
Terminal  and  Mean  Eeserves  for  the  seven  principal  plans 

above  mentioned. 

Three  lives: 

Commutation  Columns. 

Single    Premiums,   Annual   Premiums,    Annuities   for   the 

whole  of  life. 
Terminal  and  Mean  Eeserves  for  Ordinary  Life  policies. 


Four  lives: 

Commutation  Columns. 
Single   Premiums,   Annual  Premiums, 
the  whole  of  life. 


and   Annuities   for 


COMPAEISON  OF  EXPECTED  DEATHS  BY  MaKEHAMIZED  AcTUABIES'  TaBLE 

TO  Deaths  by  Actuabies'  Table. 


Number  of 

living  {IJ 

Number  of 

Expected 

Accumulated 

\ge 

Actuaries'  Table 

Dying  {d^) 

Deaths 

Difference 

Difference 

10 

100.000 

676 

696 

+20 

+  20 

11 

99,324 

674 

693 

+  19 

+  39 

12 

98,650 

672 

692 

+20 

+  59 

13 

97,978 

671 

690 

+  19 

+  78 

14 

97,307 

671 

688 

+  17 

+  95 

15 

96,636 

671 

687 

+  16 

+  111 

16 

95,965 

672 

685 

+  13 

+  124 

17 

95,293 

673 

684  ' 

+  11 

+  135 

18 

94,620 

675 

684 

+  9 

+  144 

19 

93,945 

677 

683 

+  6 

+  150 

20 

93,268 

680 

685 

+  5 

+  155 

21 

92,588 

683 

684 

+   1 

+  156 

22 

91,905 

686 

685 

—  1 

+  155 

23 

91,219 

690 

686 

—  4 

+  151 

24 

90,529 

694 

688 

—  6 

+  145 

25 

89,835 

698 

690 

—  8 

+  137 

26 

89,137 

703 

693 

—10 

+  127 

27 

88.434 

708 

697 

—11 

+  116 

28 

87,726 

714 

701 

—13 

+  103 

29 

87,012 

720 

706 

—14 

+  89 

30 

86,292 

727 

711 

—16 

+  73 
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COMPABISON  OF  EXPECTED  DEATHS  BY  MaKEHAMIZED  ACTUARIES'  TABLE 

TO  Deaths  by  Actuaeies'  Table. — Continued. 


Number  of 

living  {IJ 

Numl)er  of 

Expected 

Accumulated 

Age 

Actuaries'  Table 

Dying  (4) 

Deaths 

Difference 

Difference 

31 

85,565 

734 

719 

—15 

+  58 

32 

84,831 

742 

725 

—17 

+  41 

33 

84,089 

750 

733 

—17 

+  24 

34 

83,339 

758 

743 

—15 

+  9 

35 

82,581 

767 

754 

—13 

—  4 

36 

81,814 

776 

766 

—10 

—  14 

37 

81,038 

785 

779 

—  6 

—  20 

38 

80,253 

795 

793 

—  2 

—  22 

39 

79,458 

805 

810 

+  5 

—  17 

40 

78,653 

815 

827 

+  12 

—  5 

41 

77,838 

826 

847 

+21 

+  16 

42 

77,012 

839 

869 

+30 

+  46 

43 

76,173 

857 

892 

+35 

+  81 

44 

75,316 

881 

918 

+37 

+  118 

45 

74,435 

909 

946 

+37 

+  155 

46 

73.526 

944 

976 

+32 

+  187 

47 

72,582 

981 

1009 

+28 

+215 

48 

71,601 

1021 

1045 

+24 

+239 

49 

70,580 

1063 

1082 

+  19 

+258 

50 

69,517 

1108 

1123 

+  15 

+273 

51 

68,409 

1156 

1167 

+  11 

+284 

52 

67,253 

1207 

1212 

+  5 

+289 

53 

66,046 

1261 

1262 

+  1 

+290 

54 

64,785 

1316 

1313 

—  3 

+287 

55 

63,469 

1375 

1368 

—  7 

+280 

56 

62,094 

1436 

1426 

—10 

+270 

57 

60,658 

1497 

1487 

—10 

+260 

58 

59,161 

1561 

1549 

—12 

+248 

59 

57,600 

1627 

1614 

—13 

+235 

60 

55,973 

1698 

1681 

—17 

+218 

61 

54,275 

1770 

1748 

—22 

+  196 

62 

52,505 

1844 

1819 

—25 

+  171 

63 

50,661 

1917 

1887 

—30 

+  141 

64 

48.744 

1990 

1955 

—35 

+  106 

65 

46,754 

2061 

2021 

—40 

+  66 

66 

44,693 

2128 

2085 

—43 

+  23 

67 

42,565 

2191 

2144 

—47 

—  24 

68 

40,374 

2246 

2198 

—48 

—  72 

69 

38,128 

2291 

2244 

—47 

—119 

70 

35,837 

2327 

2283 

— 44 

—163 

71 

33,510 

2351 

2311 

—40 

—203 

72 

31,159 

2362 

2327 

—35 

—238 

73 

28,797 

2358 

2331 

—27 

—265 

74 

26,439 

2339 

2319 

—20 

—285 

75 

24,100 

2303 

2291 

—12 

—297 

76 

21,797 

2249 

2247 

—  2 

—299 

77 

19.548 

2179 

2186 

+  7 

—292 

78 

17,369 

2092 

2105 

+  13 

—279 

79 

15,277 

1987 

2008 

+21 

—258 

80 

13,290 

1866 

1894 

+28 

—230 

81 

11,424 

1730 

1764 

+34 

—196 
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Comparison  of  Expected  Deaths  by  Makehamized  Actuaries'  Table 
TO  Deaths  by  Actuaries'  Table. — Continued. 


Number  of 

living  (/^) 

Number  of 

Expected 

Accumulated 

\ge 

Actuaries'  Table 

Dying  {d^) 

Deaths 

Difference 

Difference 

82 

9,694 

1582 

1622 

+  40 

—156 

83 

8,112 

1427 

1470 

+43 

—113 

84 

6,685 

1268 

1311 

+43 

—  70 

85 

5,417 

1111 

1149 

+38 

—  32 

86 

4.306 

958 

989 

+31 

—     1 

87 

3,348 

811 

829 

+  18 

+  17 

88 

2,537 

673 

679 

+   6 

+  23 

89 

1.864 

545 

538 

—  7 

+   16 

90 

1,319 

427 

410 

—17 

—     1 

91 

892 

322 

299 

—23 

—  24 

92 

570 

231 

205 

—26 

—  50 

93 

339 

155 

131 

—24 

—  74 

94 

184 

95 

76 

—19 

—  93 

95 

89 

52 

39 

—13 

—106 

96 

37 

24 

17 

—  7 

—113 

97 

13 

9 

7 

—  2 

—115 

98 

4 

3 

2 

—  1 

—116 

99 

1 

1 

1 

0 

—116 

CASES   OF    ALTERATION    OF    LIFE    INSURANCE   CONTRACTS.       465 


Treatment  of  Cases  of  Alteration  of  Life 
Insurance  Contracts. 


WILLIAM    YOUNG. 


A  recommendation  has  recently  been  made  "  that  the  Council 
encourage  the  presentation  of  papers  of  a  practical  character,  deal- 
ing with  subjects  in  the  Fellowship  examination  syllabus  and  re- 
garding which  reliable  information  is  not  now  readily  obtainable." 
The  subject  of  treatment  of  cases  of  alteration  of  life  insurance 
contracts  in  the  syllabus  of  examination  comes  well  within  the 
description  in  this  recommendation.  Very  little  has  been  written 
on  the  subject,  and  candidates  for  the  examination,  as  a  rule,  know 
only  the  practice  of  the  office  with  which  they  are  connected.  Some 
candidates,  however,  are  not  connected  with  any  office,  and  others 
have  not  had  any  experience  of  this  kind.  Judging  by  the  answers 
given  in  the  examination  papers,  the  practice  of  the  different  offices 
seems  to  vary  considerably,  and  the  experience  of  a  candidate  in 
a  single  office  does  not  give  a  broad  view  of  the  subject.  Wliile 
the  rules  adopted  by  the  various  offices  are  in  general  excellent 
as  practical  rules,  it  is  desirable  that  candidates  in  the  examination 
should  study  this  subject  in  a  broader  way.  The  object  of  the 
following  notes  is  to  state  for  the  use  of  students  some  general 
principles,  and  to  discuss  certain  types  of  changes  both  theoreti- 
cally and  practically,  with  the  hope  that,  in  the  discussion,  the 
views  of  the  actuaries  of  the  different  companies  will  be  expressed, 
and  thus  give  the  candidate  for  the  examination  an  opportunity 
of  becoming  acquainted  with  the  principles  applied  in  the  treat- 
ment of  changes  by  other  companies  than  his  own.  It  is  to  be 
understood  that  in  this  discussion  the  principles  stated  and  the 
practices  illustrated  are  not  necessarily  those  of  any  particular 
compan3^  The  views  expressed  are  addressed  to  the  students, 
and  the  responsibility  for  them  rests  entirely  with  the  writer.  They 
are  stated  to  some  extent  merely  as  suggestions,  with  the  intention 
of  promoting  discussion. 
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Perhaps  the  reason  that  little  has  been  written  on  the  subject 
is  that  in  the  practical  treatment  of  cases  that  arise,  no  very 
serious  difficulties  jDi'esent  themselves:  the  subject  is  commonplace 
— more  troublesome  in  practice  than  interesting.  Although  the 
subject  is  not  an  attractive  one,  however,  many  problems  and 
questions  arise  that  are  of  more  than  passing  interest.  It  is  not 
intended  to  discuss  all  the  possible  cases  of  change  that  may  arise, 
or  all  the  aspects  of  such  changes,  but  simply  to  consider  certain 
types,  and  these  mainly  from  the  actuarial  point  of  view. 

At  the  outset  it  might  be  well  to  remark  that  the  one  and  only 
purpose  of  a  company  in  making  the  changes  to  be  discussed  is  to 
satisfy  the  policyholders.  We  might  state  two  causes  that  lead 
to   requests   for   change    of   policies : — 

1.     A  change  in  the   financial   or  other  circumstances   of  the 

policyholder ; 
3.     A  feeling  of  discontent  aroused  by  the  representations  of  an 

agent,  or  by  contemplating  the  policy  held  by  some  friend. 

Whatever  leads  to  the  request  for  the  change,  it  is  desirable  that 
the  company  either  satisfy  the  policyholder  that  the  contract  he 
holds  is  the  best  for  him,  or  quote  terms  for  change  that  will,  if 
possible,  avoid  a  surrender  of  his  contract.  This  immediately 
raises  the  very  interesting  question — how  far  may  a  company  prop- 
erly go  in  making  concessions  to  a  policyholder  in  order  to  hold 
the  business  and  satisfy  him?  It  need  hardly  be  said  that  unless 
the  policy  contains  some  provision  for  change,  to  make  a  change 
at  all  is  a  concession  to  the  individual  policyholder.  If  we  seek 
some  principle  to  guide  us  in  this  matter,  we  are  met  at  once  by 
the  very  proper  view  that  no  concession  should  be  made  to  any 
individual  policyholder  that  could  not  be^  made  to  all  if  they 
requested  it.  I  am  not  sure,  however,  that  this  is  the  last  word 
on  this  subject.  As  a  rule,  the  great  majority  of  the  policyholders 
in  any  company  do  not  change  their  contracts,  but  are  only  heard 
from  when  premiums  are  paid.  There  is,  however,  always  a 
minority,  consisting  of  more  or  less  discontented  and  complaining 
policyholders,  as  well  as  the  financially  embarrassed,  and  it  is  this 
minority  that  gives  all  the  work  of  the  office  connected  with 
changes.     As  in  other  relations  in  life,  it  may  be  desirable  to 


\ 
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apparently  neglect  the  ninety  and  nine,  and  seek  the  one  who  is 
out  of  harmony.  According  to  the  agents,  the  dissatisfied  are 
nearly  alwaj^s  very  influential  persons  who  will  injure  the  good 
name  of  the  company.  Whether  they  are  influential  or  not,  the 
good  name  of  any  company  is  an  asset  of  such  value  that  no  pains 
should  be  spared  to  protect  it.  The  majority  of  the  policyholders 
who  do  not  intend  otherwise  than  to  continue  their  policies  as 
issued,  are  interested  in  the  company's  good  name,  if  for  no  other 
reason  than  that  the  expansion  of  the  company's  business  reduces 
the  individual  policyholder's  contribution  to  fixed  charges. 
Although  we  might  assume  that  the  loss  sustained  by  the  con- 
tinuing policyholders  through  the  surrender  or  lapse  of  business 
is  offset  by  the  surrender  charge,  it  is  more  to  their  interest  that 
the  business  be  continued.  If,  through  financial  embarrassment, 
a  policyholder  desires  to  change  to  a  lower  priced  form  of  policy, 
it  is  in  accord  with  the  spirit  of  the  business  of  life  insurance 
that  every  reasonable  concession  be  made  to  him  that  he  may 
continue  his  insurance.  On  the  other  hand,  no  concession  should 
be  made  that  will  involve  direct  loss  to  the  continuing  policy- 
holders. Indeed,  with  the  liberal  contracts  at  present  issued,  con- 
taining provision  for  paid-up  insurance  either  of  reduced  amount 
or  for  the  full  amount  continued  for  a  term  of  years,  it  might 
fairly  be  said  that  there  is  little  occasion  for  changes  of  contract 
at  all.  I  am  making  these  remarks  at  length  to  bring  out  the 
thought  that  in  the  first  instance  the  "  treatment "  of  cases  of 
alteration  is  not  an  actuarial  question  that  can  be  finally  solved 
by  hard  and  fast  rules :  we  have  to  take  account  of  the  causes  of 
the  request,  in  determining  how  we  shall  treat  the  various  cases 
of  change.  I  would  not  hesitate  to  say  that  every  rule  we  lay 
down  should  admit  of  exceptions,  were  it  not  for  the  bugbear  of 
"  discrimination."  Care  must  be  exercised  in  avoiding  so-called 
discriminations.  To  offer  different  methods  of  treatment  in  simi- 
lar cases  according  to  the  circumstances  of  the  cases  is  not  a 
"  discrimination."  I  take  it  that  a  discrimination  would  consist 
in  giving  different  allowances,  or  allowances  on  different  bases,  in 
like  cases  similarly  treated. 
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Theoretical  Discussion  of  Change  Calculations. 

There  are  many  factors  to  be  considered  in  a  theoretical  dis- 
cussion of  the  calculations  for  changes  of  contract.  We  shall 
mention  as  the  most  important  the  hypotheses  made  in  the  dis- 
tribution of  surplus  to  the  various  kinds  of  policies,  and  the  cash 
or  loan  values  guaranteed  under  the  policies.  The  cash  value 
guaranteed  in  the  policy  is  that  portion  of  the  company's  funds 
which  belongs  to  the  individual  and  which  he  may  claim,  and 
manifestly  he  must  be  credited  with  at  least  this  amount  in  any 
change  of  contract.  Various  h}'potheses  made  in  the  calculation 
of  dividends  should  also  apply  in  the  calculation  of  changes  to 
avoid  inconsistencies.  For  example,  if  we  favor  the  view  that 
expenses  should  be  charged  alike  against  premiums  for  policies  of 
all  durations  in  the  calculation  of  dividends,  we  should  not  difEer- 
entiate  between  first  year  and  renewal  expenses  in  the  calculations 
for  changes.  It  is  thus  evident  that  in  a  theoretical  discussion 
of  changes  in  a  mutual  company,  we  cannot  confine  our  attention 
to  the  subject  of  change  calculations,  but  must  consider  a  series 
of  co-relatod  factors,  viz :  the  gross  premiums  paid  by  the  policy- 
holders, and  the  sums  payable  by  the  company — the  sum  insured 
at  death,  the  dividends  while  the  policy  is  in  force,  and  the  cash 
value  or  other  surrender  value  allowed  on  discontinuance.  We 
have  not  mentioned  the  reserve  as  theoretically  an  important  factor 
in  the  matter  of  changes.  Some  companies  calculate  the  reserve 
on  the  level  net  premium  basis;  others  use  the  full  preliminary 
term  method;  and  others,  again,  a  modified  preliminary  term 
basis :  some  calculate  the  reserve  on  a  3%  basis,  and  others  on 
3^/2%  or  4%.  The  method  by  which  the  Reserve  is  calculated  can 
have  little  bearing  on  the  charges  or  allowances  made  on  changes 
of  contract,  except  in  so  far  as  it  enters  into  the  calculation  of 
dividends  and  surrender  values.  Manifestly  the  reserves  must  be 
related  to  the  surrender  values,  but  the  essential  relation  is  that 
the  aggregate  reserves  must  be  not  less  than  the  value  of  the 
aggregate  guaranteed  surrender  values.  The  dividends  paid  may 
or  may  not  be  related  to  the  reserves — there  does  not  seem  to  be 
any  essential  relationship  in  theory.  Indeed  we  may  regard  the 
reserve  as  a  convenient  representation  of  the  company's  aggregate 
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liability — the  aggregate  sum  required  to  fulfill  the  company's  con- 
tracts on  certain  safe  hypotheses — and  therefore  the  means  of 
estimating  the  aggregate  amoimt  of  what  may  be  considered  as 
the  company's  surplus  funds.  We  do  not  necessarily  require  to 
take  account  of  the  reserve  in  calculations  with  regard  to  individual 
policies  or  particular  types  of  policies.  In  considering  a  system 
by  which  we  can  properly  correlate  dividend,  surrender  value,  and 
change  calculations,  we  shall  have  occasion  to  refer  to  the  "  asset- 
share  "  rather  than  the  reserve. 

"  Asset-Shares." 

The  "  asset-share  "'  is  not  the  sum  belonging  to  the  individual 
policyholder  (that  is  the  cash  value),  but  such  an  amoimt  as 
would  be  attributed  to  an  individual  policy  if  the  whole  funds  of 
the  company  w^ere  divided  among  all  the  policies  on  an  equitable 
basis.  There  are  many  different  bases  on  which  asset-shares  thus 
defined  might  be  calculated.  Any  method  should  take  account  of 
the  expenses  incurred,  the  mortality  experienced  by  the  company, 
graded  by  age,  the  discontinuance  rate  experienced,  probably 
graded  by  plan  and  age,  the  value  of  the  surrender  allowances 
made  under  the  various  kinds  of  policies,  the  actual  interest  rate 
realized  year  by  year  by  the  company,  and  the  profits  or  losses 
on  investments.  There  will  be  little  difference  of  opinion  as  to 
the  best  methods  of  calculating  or  allowing  for  these  factors 
except  in  the  assessment  of  expenses,  and  on  this  there  are  serious 
differences  of  opinion.  It  is  not  our  present  purpose  to  discuss 
what  would  be  the  best  method  of  calculating  asset-shares.  The 
main  point  at  present  is  that  the  asset-shares  should  be  calculated 
on  the  same  hypotheses  as  those  on  which  the  dividends  allotted 
to  the  various  kinds  of  policies  are  determined.  In  order  to  give 
a  practical  illustration,  we  have  calculated  asset-shares  for  ordinary 
life,  20  payment  life,  and  20  year  endowment  policies  issued  at 
age  40  on  two  different  hypotheses  as  to  expense-assessment,  as 
follows : — 

A.  Expense  ratio  in  first  insurance  year,     -     -     60% 
Expense  ratio  in  second  and  succeeding  years,     10% 

B.  Expense  ratio  in  first  and  succeeding  years,     -     171/2% 
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It  is  assumed  that  by  both  methods  the  investment  expenses  are 
deducted  from  the  interest  iri  the  calculation  of  the  effective  rate 
of  interest;  and  that  the  above  ratios  apply  to  the  ordinary  life 
premium,  and  on  the  other  two  plans,  to  the  mean  of  the  premium 
for  the  plan  and  the  ordinary  life  premium  at  the  same  age. 

The  other  factors  have  been  taken  as  follows: — 

1.  Mortality,     The  Compound  Progressive  Table  of  the  New 

York  Life,   as   a  select  table  is  to  be  preferred  to  an 
aggregate  table. 

2.  Net  effective  interest.     41/2%  per  annum  throughout,  after 

allowing  for  profits  and  losses  on  investments. 

3.  Rate  of  Discontinuance.     On  the  ordinary  life  plan,  120%; 

on  the  20  pa}Tnent  life  plan,  100% ;  and  on  the  20  year 
endowment  plan,  80%  of  the  following  scale: 


Year. 

Kate. 

Year. 

Bate. 

1 

20% 

6 

2.5% 

2 

3 

7 

2 

3 

6 

8 

1.5 

4 

4 

9 

1 

5 

3 

10 

1 

4.  Surrender  Allowance.     The  American  3%  Eeserve  less  $10 

per  $1000  on  all  nlans,  commencing  with  the  2nd  year 
under  method  "  A  "  and  with  the  first  year  under  method 
"  B."  It  is  assumed  that  this  covers  not  only  the  cash 
values,  but  a  proper  allowance  for  the  alternative  but- 
jender  values. 

5.  Annual  Dividends.     The  following  percentages  of  the  pre- 

miums. 


Method   "A. 

)> 

Method  "B." 

20  Payt. 

20  Payt. 

'ear. 

Ord.  Life. 

Life. 

20  Endt. 

Ord.  Life. 

Life. 

20  End 

1 

— 

— 

— 

10.3% 

8.3% 

6.9%, 

2 

13.5% 

12.5% 

11.8% 

11.3 

9.5 

8.3 

3 

14.3 

13.5 

12.9 

12.4 

10.7 

9.7 

4 

15.1 

14.4 

13.9 

13.5 

11.9 

11.2 

5 

16.0 

15.4 

15.1 

14.6 

13.2 

12.7 

6 

16.8 

16.5 

16.3 

15.6 

14.5 

14.1 

7 

17.7 

17.5 

17.5 

16.7 

15.9 

15.6 

8 

18.6 

18.6 

18.7 

17.8 

17.2 

17.1 

9 

19.5 

19.8 

20.0 

18.9 

18.5 

18.6 

10 

20.4 

21.0 

21.4 

20.0 

19.8 

20.1 
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These  dividends  are  assumed  to  have  been  calculated  on  the  same 
hypotheses  as  the  asset-shares.     Dividends  commence  at  the  end 
of  the  second  year  under  method  "  A "  and  at  the  end  of  the 
first  year  under  method  "  B." 
6.     Premium  Rates. 

Ordinary  Life.        20  Payment  Life.         20  Year  Endowment. 
Age  40  $3L44  $40.88  $51.98 

Table  I  shows  in  detail  the  calculation  of  the  asset-shares  on  the 
20  payment  life  plan  by  method  "  A." 
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The  asset-shares  calcuhited  as  above  work  out  as  follows:  the 
reserves  on  the  American  3%  basis  are  also  shown: 


TABLE 

II 

Method  " 

A 

J) 

Ordinai 

ry  Life. 

20  Payment  Life. 

20   Year 

Endowment. 

if  ear. 

Asset-share. 

Reserve. 

Asset-share 

Reserve. 

Asset-share. 

Reserve. 

1 

9.41 

15.86 

17.62 

24.58 

26.51 

34.85 

2 

28.95 

32.14 

46.16 

49.95 

65.44 

70.90 

3 

49.19 

48.85 

75.58 

76.11 

105.56 

108.19 

4 

69.57 

65.99 

105.45 

103.10 

146.69 

140.77 

5 

90.13 

83.54 

136.00 

130.92 

188.77 

186.67 

6 

110.86 

101.52 

167.04 

159.60 

231.95 

227.95 

7 

131.76 

119.88 

198.79 

189.16 

276.27 

270.67 

8 

152.73 

138.64 

231.13 

219.60 

321.86 

314.87 

9 

173.84 

157.76 

264.01 

250.96 

368.68 

360.62 

10 

195.03 

177.20 

297.73 
Method  ' 

'B 

283.23 

416.96 

407.98 

1 

21.72 

15.86 

29.81 

24.58 

39.63 

34.85 

2 

40.54 

32.14 

57.72 

49.95 

78.10 

70.90 

3 

60.30 

48.85 

86.70 

76.11 

117.86 

108.19 

4 

79.80 

65.99 

115.78 

103.10 

158.18 

146.77 

5 

99.20 

83.54 

145.21 

130.92 

199.09 

186.67 

6 

118.54 

101.52 

174.89 

159.60 

240.83 

227.95 

7 

137.82 

119.88 

205.03 

189.16 

283.42 

270.67 

8 

157.05 

138.64 

235.41 

219.60 

326.99 

314.87 

9 

176.12 

157.76 

266.26 

250.96 

371.57 

360.62 

10    195.07    177.20    297.06    283.23    417.37    407.98 

Table  III  gives  the  asset-shares  and  reserves  for  deferred  divi- 
dend policies,  calculated  by  the  same  process,  but  excluding  the 
dividend  column: — 

TABLE  IIL 
Method  "A." 


Ordi 

nai-y  Life. 

20  Payment  Life. 

20   Year  Endowment. 

Year. 

Asset-share. 

Reserve. 

Asset-share.      Reserve. 

Asset-share. 

Reserve. 

5 

112.89 

83.54 

163.40         130.92 

222.56 

186.67 

7 

170.20 

119.88 

245.58          189.16 

332.71 

270.67 

10 

202.66 

177.20 

381.47         283.23 
Method  "B." 

519.44 

407.98 

5 

125.52 

83.54 

173.45         130.92 

230.44 

186.67 

7 

179.72 

119.88 

251.21         189.16 

336.04 

270.67 

10 

266.26 

177.20 

378.55         283.23 

512.70 

407.98 

In  the  calculation  of  those  asset-shares  the  assumptions  made 
as  to  the  various  factors  do  not  represent  actual  facts,  but  ap- 
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proximate  to  actual  conditions.  In  particular,  the  assumption  of 
a  uniform  expense  rate  of  17^/2%  under  method  "B"  assumes  a 
constant  relation  of  the  amount  and  cost  of  new  business  year  by 
year  to  the  amount  of  the  old  business,  and  to  the  expenses  of  the 
company  other  than  the  acquisition  expenses,  which  could  not  exist 
in  the  concrete.  It  is  indeed  a  serious  objection  to  method  "  B  " 
in  the  calculation  of  asset-shares  that  the  expense  ratio  is  made 
dependent  on  such  an  incongruous  factor  as  the  proportion  of 
new  to  renewed  business.  The  main  difference  between  the  two 
methods  is,  that  method  "  B  "  gives  a  relatively  larger  share  of 
the  assets  to  new  policies  than  method  "  A,"  and  a  smaller  share 
to  the  old  business.  Method  "  B  "  would  scarcely  be  an  equitable 
method  in  the  case  of  a  young  company.  The  main  defence  of 
this  method  is  that  the  old  business  is  benefited  by  the  acquisition 
of  the  new  business  and  should  share  the  cost,  and  the  new 
business  will  in  turn  have  to  bear  a  share  of  the  cost  of  the  subse- 
quent business  introduced.  This  method  of  assessing  expenses 
is,  of  course,  applied  to  a  going  concern,  and  the  objections  to  it 
would  have  little  weight  if  no  policies  were  discontinued:  but, 
inasmuch  as  a  large  proportion  of  the  business  is  voluntarily  dis- 
continued in  the  early  years,  it  probably  leads  to  too  large  benefits 
by  way  of  surrender  values  and  dividends  to  the  discontinued 
policies. 

Two  features  of  the  asset-shares  will  be  noticed.  In  no  case 
does  the  cash  value  exceed  the  asset-share,  and  this  ought  to  be  a 
feature  of  all  cash  values.  The  excess  of  the  asset-share  over  the 
cash  value  is  the  true  measure  of  the  surrender  charge.  The 
other  feature  is  that  for  the  first  few  years  the  asset-shares  under 
method  "  A  "  are  less  than  the  reserves  and  subsequently  exceed 
the  reserves.  This  is  probably  an  actual  condition  in  most  com- 
panies carrying  the  level  net  premium  reserve.  It  suggests  that 
in  the  calculation  of  dividends  the  interest  profit  should  theoreti- 
cally be  based  upon  asset-shares  rather  than  on  reserves. 

Application  of  Asset-Shares  in  Change  Calculations. 

The  purpose  of  this  somewhat  extended  discussion  of  asset-shares 
is  to  present  a  theoretical  solution  of  questions  of  change  of  plan. 
If  the  amount  of  the  insurance  remains  unaltered,  and  if  no  actual 
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cash  payment  is  made  to  the  policyholder  on  change,  all  changes 
oi'  annual  or  deferred  dividend  policies,  whether  to  a  higher  or 
lower  priced  plan,  might  be  solved  by  crediting  the  policyholder 
with  the  asset-share  of  the  original  policy  and  debiting  him  with 
the  asset-share  of  the  changed  policy,  assuming  that  the  changed 
policy  is  written  as  taking  elfect  on  the  same  date  as  the  original 
policy.  This  method  places  the  company  in  the  same  position  as 
it  would  have  been  in,  had  the  policy  been  originally  issued  on  the 
changed  plan.  The  policyholder  withdraws  nothing  from  the 
company's  funds,  and  the  net  amount  of  the  company's  risk  at 
the  moment  of  change  is  unaltered,  and  consequently  there  seems 
no  objection  in  theory  to  this  method  of  calculation.  If,  however, 
we  turn  to  the  asset-shares  which  have  been  calculated,  we  shall 
find  inconsistencies :  for  example,  in  a  change  from  20-year  endow- 
ment to  ordinary  life,  the  allowance  on  the  change  would  be  less 
than  the  difference  in  cash  values.  Wliile  it  is  true  that  the  ex- 
amples of  asset-shares  calculated  are  purely  theoretical,  it  is  very 
likely  that  if  asset-shares  were  calculated  for  any  company,  similar 
inconsistencies  would  be  found  on  their  being  applied  to  the  calcu- 
lation of  figures  for  change  of  plan.  This  objection  renders  the 
asset-share  method  impracticable  as  a  solution  of  the  question  of 
change  calculation.  That  there  are  practical  objections  is  not  due 
to  any  defect  in  the  asset-share  method  itself,  but  to  a  want  of 
correlation  in  the  calculations  for  dividends,  surrender  values,  and 
asset-shares.  In  the  calculation  of  dividends  and  surrender  values 
the  reserve  has  been  used  instead  of  the  asset-share,  and  in  so  apply- 
ing the  reserve  we  are  using  it  as  an  approximation  to  the  asset- 
share.  Inconsistencies  that  exist  in  our  figures  are  due  to  the  fact 
that  the  reserve  may  not  be  a  sufficiently  close  approximation.  We 
might  avoid  inconsistencies  by  adopting  a  system  of  asset-share 
calculations  as  the  basis  of  cash  and  other  surrender  values,  divi- 
dends and  figures  for  change.  Practical  objections  to  the  use  of 
such  a  system  of  asset-share  calculations  that  will  immediately  be 
thought  of,  are  the  variability  of  the  asset-shares  themselves,  owing 
to  changes  in  the  factors  from  year  to  year,  and  the  immense  labor 
of  their  construction.  These  objections  are  weighty  ones,  but  we 
venture  to  express  the  opinion  that  in  any  established  company  a 
consistent  system  of  approximate  asset-shares,  based  on  established 
factors,  could  be  calculated  and  applied  without  presenting  in- 
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superable  difficulties  in  their  preparation  or  application,  and  with- 
out undue  expense  to  the  company.  The  great  advantage  of  such 
a  system  of  asset-share  values  would  be  this:  it  would  enable  us 
to  reduce  all  our  calculations  for  the  various  plans  of  insurance 
to  a  common  basis :  we  would  build  them  all  on  a  single  theory, — 
on  a  single  set  of  hypotheses  regarding  the  various  factors. 

Permit  me  now,  to  add  a  word  as  to  the  feasibility  of  using  a 
system  of  asset-shares  in  practical  work.     The  practical  difficulties 
are  readily  admitted,  but  having  expressed  the  opinion  that  their 
use  is  feasible,  I  feel  obligated  to  give  some  ground  for  the  opinion. 
The  great  theoretical  objection  is  that  the  factors  intended  to  be 
used  are  too  variable,   and  that  constant  revision  of   the   asset- 
share  schedules  would  be  necessary.     Now,  is  it  really  a  fact  that 
in  an  established  company  the  factors  entering  into  asset-shares 
vary  so  much?     We  do  have  a  complete  system  of  reserves  on 
various  bases,  which  we  use  for  a  great  many  purposes.     These 
reserves  only  involve  the  factors  that  are  least  subject  to  variation, 
and  these  factors  are  assumed  on   a  basis  that   is  safe  for  the 
purposes  that  are  most  important.     There  does  not  seem  to  be 
anything  impossible  in  fixing  upon  a  select  rate  of  mortality  that 
would   fairly   represent   the    current    experience    of   the   company. 
Most  of  the  large  companies  have  investigated  and  know  their  own 
experience,  and  a  graded  mortality  table,  slightly  on  the  safe  side, 
could  readily  be  adopted.     Smaller  companies,  by  testing  their  own 
experience  against  published  tables,  should  not  have  any  serious 
difficulty  in  ascertaining  what  table  would  fairly  represent  their 
experience  over  a  series  of  years  with  sufficient  accuracy  for  all 
practical  purposes.     The  rate  of  interest  is  a  very  stable  factor 
over  a  long  series  of  years,  but  will  vary  somewhat  in  the  different 
companies.     The   rates  of   expense   in  established  companies   are 
sufficiently  stable  to  be  definitely  fixed  within  narrow  limits.     In 
small  and  rapidly  growing  companies  this  factor  would  present 
some  difficulty,  but  in  any  company  which  had  been  in  business 
for  more  than  ten  years,  it  should  be  possible  to  fix  upon  a  prac- 
tical factor  that  would  not  require  revision  for  a  number  of  years. 
The  rates  of  surrender  allowance  could  be  fixed  with  great  accur- 
acy in  any   company.     The  most  variable   factor  is  the  rate  of 
lapse.     In  large  companies  doing  a  steady  new  business  even  this 
factor  is  stable,  and  a  scale  might  readily  be  fixed  upon,  graded 
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by  age,  erring  slightly  on  the  safe  side,  which  would  closely  repre- 
sent actual  experience  over  a  period  of  years.  A  smaller  company 
would  probably  require  to  ignore  its  actual  experience,  except  in 
a  general  way,  and  adopt  the  scale  of  some  established  company 
transacting  business  along  similar  lines. 

The  practical  objection  is  that  the  labor  of  preparing  such 
schedules  is  too  great,  and  incommensurate  with  the  benefits  de- 
rived from  their  use.  The  labor  is  not  necessarily  so  great  as 
luight  be  supposed  at  first  glance.  There  will  always  be  a  more  or 
less  regular  relationship  between  the  asset-share  and  the  reserve. 
If  we  were  to  prepare  asset-share  schedules  for  typical  ages  on  tlie 
more  popular  plans  of  insurance  and  for  calendar  years  of  issue 
at  intervals  of  5  to  10  years,  we  could  probably  readily  deduce 
scales  of  percentages  of  the  reserve  that  would  represent  very 
closely  the  asset  shares  for  all  plans  and  ages.  This  practical 
objection  could  only  be  met  by  experiment.  If  a  system  of  asset- 
share  percentages  were  prepared  and  applied  to  the  various  groups 
in  the  valuation  book,  a  comparison  of  the  sum  total  with  the 
actual  assets  would  give  a  splendid  check  on  the  most  important 
parts  of  our  work. 

Practical  Eules   for  Change   Calculations. 

Having  suggested  that  the  ideal  method  of  making  change  calcu- 
lations would  be  on  the  basis  of  a  system  of  asset-share  schedules, 
provided  dividends  and  surrender  values  were  calculated  on  the 
same  basis,  we  shall  proceed  to  discuss  practical  rules  and  observe, 
where  possible,  in  how  far  they  approach  the  ideal.  It  should  first 
be  remarked  that  simplicity  in  such  rules  is  a  feature  much  to  be 
desired.  The  figures  for  changes  always  present  difficulty  to  the 
la3mian;  yet  we  have  to  explain  our  figures  to  the  agent,  and  we 
have  to  satisfy  the  policyholder  that  they  are  just.  We  might 
occasionally  require  to  explain  them  in  court,  and  it  is  therefore 
desirable  to  attain  the  end  by  a  simple  process,  if  possible.  The 
process,  however,  must  produce  a  result  consistent  with  correct 
actuarial  principles. 

It  is  axiomatic  that  the  policyholder  making  a  change  should 
have  no  advantage  over  the  policyholder  who  makes  no  change. 
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The  adoption  of  readily  applicable  rules  may  result  in  slight  ano- 
malies in  this  direction,  but  this  need  not  be  taken  too  seriously. 
It  may  happen  that  our  choice  may  be  between  great  complexity 
in  the  rules,  or  slight  inconsistencies  in  extreme  cases,  and  we 
may  very  wisely  choose  to  avoid  the  complex  rules. 

It  need  hardly  be  mentioned  that  selection  against  the  company 
needs  to  be  guarded  against.  Any  change  involving  an  increased 
risk  or  a  lower  premium  for  the  same  risk,  necessitates  a  medical 
examination.  In  changes  to  higher  priced  plans,  there  may  be  a 
selection  by  the  good  lives  against  the  company  similar  to  that 
self-selection  which  produces  a  lower  mortality  under  endowment 
insurance  than  under  life  policies;  but  this  selection  is  proljlem- 
atic,  and  need  not  be  taken  into  account. 

There  is  another  matter  that  requires  to  be  considered  in  con- 
nection with  all  changes,  and  that  is  the  treatment  of  the  expenses 
incurred  in  connection  with  the  changes.  To  change  the  contract 
is  a  privilege  to  the  individual  policyholder,  and  it  would  only  be 
fair  to  the  policyholders  who  do  not  change  their  contracts  to 
charge  all  such  expenses  against  the  individuals  who  make  a 
change.  If  a  medical  examination  is  required,  its  cost  should  be 
paid  by  the  individual.  A  charge  might  very  well  be  made  for 
the  cost  of  preparing  the  new  contract,  and  for  the  other  office 
expenses  involved  in  making  the  change;  but  the  companies  do 
not  customarily  make  such  a  charge,  because  changes  to  a  lower 
priced  plan  are  generally  made  on  account  of  straitened  financial 
condition,  and  changes  to  a  higher  priced  plan  are  supposed  to  be 
advantageous  in  some  way  to  the  company.  If  the  change  is  made 
in  such  circumstances  that  it  involves  the  payment  of  additional 
commission  to  the  agent,  that  commission  should  also  be  charged 
against  the  policyholder  making  the  change,  if  it  is  not  otherwise 
provided  for  in  the  calculation.  In  discussing  the  various  rules, 
it  should  therefore  be  kept  in  mind  that,  in  addition  to  the  cliarges 
for  change,  there  may  be  costs  to  be  paid,  and  that  from  the  allow- 
ances costs  may  have  to  be  deducted,  unless  otherwise  mentioned. 

Abroad,  it  is  not  an  unusual  custom  when  a  change  in  the  form 
of  contract  is  desired,  to  make  the  calculation  as  of  the  anniver- 
sary of  the  policy  preceding  or  succeeding  the  request  for  change, 
issuing  a  new  policy  as  of  that  date,  and  allowing  a  value  for  the- 
original  policy.     Inasmuch  as  the  policyholder  is  not  discontinue 
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ing  his  insurance,  the  value  allowed  for  the  original  policy  is 
generally  greater  than  the  cash  value  that  would  be  allowed,  and 
is  usually  equal  to  the  full  reserve.  Ko  allowance  is  made  in  cash 
for  the  policy  given  up,  but  the  value  is  applied  to  reduce  the 
premiums  during  the  continuance  of  the  new  contract.  If  the 
reserve  is  calculated  on  a  3%  basis,  the  equivalent  annual  reduction 
in  premium  under  the  new  contract  may  be  obtained  by  dividing 
this  reserve  by  the  annuity  calculated  at  3%%  or  even  at  a  higher 
rate  of  interest.  In  the  case  of  change  to  a  higher  priced  plan, 
e.  g.,  ordinary  life  policy  five  years  in  force  changed  to  20  pay- 
ment life,  the  policyholder  would  not  be  charged  the  excess  of  the 
20  payment  premium  over  the  ordinary  life,  accumulated  for  the 
five  3'ears  that  had  passed,  but  he  would  be  given  in  effect  a  15 
payment  life  policy  at  a  reduced  rate,  the  reduction  in  premium 
rate  being  the  annual  equivalent  for  15  pears  of  the  reserve  on  the 
ordinary  life  policy.  Such  a  method  of  making  changes  as  that 
mentioned  would  not  be  applicable  to  changes  of  deferred  dividend 
policies.  If  it  were  applied,  the  deferred  dividend  policyholder  in 
making  the  change  would  forfeit  a  contingent  share  of  surplus. 
It  is  probably  for  this  reason  that  in  America  it  is  customary  to 
make  changes  as  of  the  date  of  the  original  policy. 

The  types  of  change  that  we  shall  discuss  are  as  follows — most 
changes  could  be  reduced  to  one  or  other  of  these  types : 

1.  Change  to  lower  priced  plan,  sum   assured  remaining  the 

same  (participating). 

2.  Change  to  higher  priced  plan,  sum  assured  remaining  the 

same  (participating). 

3.  Change  to  lower  priced  plan  or  to  higher  priced  plan,  sum 

assured  remaining  the  same   (non-participating). 

4.  Change  of  plan,  sum  assured  being  increased  or  reduced. 

5.  Change   of   policy   from   participating   to   non-participating 

class  or  vice  versa,  plan  remaining  unchanged. 

6.  Change  in  class  of  participation, — that  is,  from  deferred 

dividend  to  annual  dividend,  or  vice  versa. 

7.  Change  of  joint  life  policy  to  single  life  policy  or  policies. 

8.  Changes  in  sub-standard  policies. 

9.  Changes  on  accoimt  of  reduction  in  premium  rates  or  in- 

crease in  surrender  values. 
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1.     Change  to  Lower  Priced  Plan,  Sum  Assured  remaining  the 
same  ( Participating ) . 

This  is  the  most  common  type  of  change,  and,  like  all  other 
changes,  it  is  usually  made  in  the  early  insurance  years.  Let  us 
suppose  that  a  person  aged  40  effected  a  20  payment  life  policy 
one  year  ago  at  a  premium  rate  of  $40.88,  and  now  desires  to 
change  to  ordinary  life  plan  for  the  same  amount  of  insurance. 
The  ordinary  life  premium  at  age  40  we  shall  take  as  $31.44.  He 
has  paid  $9.44  per  $1000  more  than  he  need  have  paid  had  he 
taken  the  ordinary  life  originally.  If  the  company  gives  no  sur- 
render value  or  dividend  in  the  first  year,  he  has  received  no 
benefit  in  the  past  year  that  he  would  not  have  had  under  the 
ordinary  life  policy.  The  policyholder  will  therefore  expect  to  be 
credited  with  $9.44,  plus  a  year's  interest.  The  company,  how- 
ever, has  assessed  his  policy  for  expenses  in  the  past  year  60%  of 
$36.16,  as  against  60%  of  $31.44  on  the  ordinary  life  plan.  He 
cannot  therefore  receive  the  full  $9.44,  but  it  is  necessary  to  deduct 
for  expenses  $2.83,  leaving  a  balance  of  $6.61  which  might  fairly 
be  credited  as  the  allowance  toward  future  premiums.  It  could  not 
be  held  that  this  is  any  discrimination  against  those  policyholders 
who  discontinue  their  policies  at  the  end  of  the  first  year  and 
receive  no  cash  value,  as  the  policyholder  who  makes  the  change 
receives  no  cash  payment.  It  will  be  difficult  for  the  policyholder 
to  understand  why  he  should  not  receive  a  return  of  the  full  excess 
of  premium.  He  has,  however,  exercised  an  option  not  contem- 
plated in  his  contract,  and  the  change  made  is  a  concession  to 
him.  His  original  policy  gave  him  a  right  to  pay  the  higher  pre- 
mium for  20  years  and  then  cease  making  payments,  a  right  not 
granted  to  those  who  took  ordinary  life  polities.  It  will  be  noticed 
that  the  difference  between  the  asset-shares  under  method  "  A  "  is 
$8.21. 

There  is  another  practical  method  of  making  this  change  which 
is  used  in  some  companies  and  which  we  shall  call  the  "  debit  and 
credit "  method.  It  is  an  attempt  to  apply  in  a  very  rough  way 
the  asset-share  method,  and  is  only  applicable  in  the  first  year  or 
two  of  a  policy's  history.  In  the  policy's  early  years,  the  mortality, 
lapse  and  interest  elements  have  little  effect  so  long  as  we  are  only 
considering  the  difference  between  the  values  of  two  policies  on 
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different  plans.  By  this  method  the  insured  would  be  credited 
with  the  premium  he  paid,  less  the  commission;  and  debited  with 
the  premium  he  would  have  paid,  less  the  commission  that  would 
have  been  paid  by  the  company.  Under  this  method,  the  change 
would  work  out  as  follows : — 

30  payment  life  premium  paid,     -     -     -     -     $40  88 
Commission  at  45^, -     -       18  40 

Credit, -    -    -     $32  48 

Ordinary  life  premium,     -     -     $31  44 
Commission  at  50^,  -     -     -       15  73 

Debit,  -     -     - 15  73 


Sum  to  credit  of  changed  policy,     -     -    -     $  6  76  per  $1000. 

This  is  a  satisfactory  way  of  viewing  the  change  from  the  com- 
pany's point  of  view.  The  method  is  easily  applied  and  readily 
explained.  At  the  older  ages,  however,  it  is  not  satisfactory  if  the 
company's  commission  rate  for  a  particular  plan  is  uniform  at  all 
ages,  and  if  for  the  various  plans  it  is  based  on  the  limitation  of 
the  New  York  law.  For  example,  in  a  change  from  30  3'ear 
endowinent  to  ordinary"  life  at  age  of  entry  55,  it  would  work  out 
as  follows : — 

20  3'ear  endowment  premium  paid,     -     -     -     ^QQ  86 
Commission  at  35%  ,------     -       33  40 

Credit,        .-.--.---     $43  46 

Ordinary  life  premium,     -     -     $57  43 
Commission  at  50%,  -     -     -       38  72 

Debit,    -     -     - 28  71 


Sum  to  credit  of  changed  policy,     -     -    -     $14  75 

The  credit  would  work  out  at  nearly  $15,  whereas  the  policy- 
holder had  paid  only  $9.43  in  excess  of  the  ordinary  life  premium. 
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This  objection  to  tlie  method  is  not  very  serious  because  the 
changes  at  older  ages  are  comparatively  few.  The  "  debit  and 
credit ' '  rule  might  be  modified  to  apply  only  in  cases  where  the 
allowance  on  change  did  not  exceed  90%  of  the  difference  in 
premiums. 

Let  us  now  discuss  a  change  at  the  end  of  the  second  policy 
year  in  the  case  of  a  company  assessing  expenses  by  method  "  A." 
We  shall  take  a  change  from  20  year  endowment  to  ordinary  life — 
age  at  entry  40.  The  difference  in  asset-shares  will  on  reference 
to  Table  II  be  seen  to  be  $36.49.  If,  however,  the  cash  values 
allowed  are  those  assumed  in  that  illustration,  viz:  the  American 
3%  reserve,  less  $10  per  $1,000,  the  difference  in  asset-shares  is 
evidently  inapplicable,  as  the  difference  in  cash  values  is  $38.76. 
If  the  "  debit  and  credit "  method  were  applied  in  this  case,  it 
would  work  out  as  follows : — 

1st  year's  premium  paid  20  year  endowment,     -     $51  98 
Commission,  35%,  ----------       18  19 


$33  79 


2nd  3^ears  premium  paid  20  year 

endowment,  less  dividend,    -     -     $45  84 
Commission,  71/2%.  -     -     -     -     -         3  90  41  94 


Credit,         --..--.---     75  73 
1st  year's  premium  ordinary  life,     $31  44 
Commission,  50%,     -    -    -     -    -       15  72 


$15  72 


2nd  year's  premium 

ordinary  life  less  ' 

dividend,    -     -     -     $27  18 
Commission,   71/0 %o,         2  36  24  82 


Debit,        _     .     .       40  54 


Allowance  on  change,     -    -     -    -     -     -     -     $3519 

This  method  is  evidently  inapplicable,  but  if  there  were  no  cash 
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value  till  the  end  of  the  third  year,  it  would  be  very  satisfactory. 
It  might  be  stated  that  the  debit  and  credit  method  would  not 
generally  be  applicable  after  the  policies  had  attained  a  cash  value. 

Let  us  now  consider  the  change  first  discussed  in  the  case  of  a 
company  granting  cash  values  at  the  end  of  the  first  year  and 
assessing  its  expenses  by  method  "  B  "  (See  Table  II).  The  allow- 
ance might  be  taken  as  the  excess  premium  paid,  $9.44,  less  the 
difference  in  dividends  paid,  $.15  and  171/2%  of  $4.72  =  .83,  for 
expense  charge,  or  $8.46.  It  will  be  noticed  that  the  difference  in 
asset-shares  is  $8.09.  The  difference  in  cash  value  would  be  $8.73, 
which  would  require  to  be  the  allowance  in  this  case.  There  being 
a  cash  value  from  the  first  year,  the  debit  and  credit  method  would 
not  be  applicable. 

These  changes  have  been  discussed  for  annual  dividend  policies, 
but  similar  rules  could  be  applied  to  deferred  dividend  policies. 

In  changes  to  a  lower  priced  plan,  after  the  policies  have  ac- 
quired a  cash  value,  the  allowance  on  change  is  generally  taken 
as  the  difference  in  reserves  or  the  difference  in  cash  values.  If 
the  difference  in  cash  values  exceeds  the  difference  in  reserves,  the 
difference  in  cash  values  should  be  allowed.  As  we  have  assumed 
that  the  cash  values  are  the  American  3%  reserves  less  $10.  per 
$1000.  on  all  plans,  the  difference  in  reserves  in  the  illustration 
is  the  same  as  the  difference  in  cash  values.  It  is  instructive  to 
compare  the  difference  in  reserves  with  the  difference  in  asset- 
shares  : — 

TABLE  4. 

Difference  in  Asset  Shares         Difference  in  Asset  Shares         Difference  in 
Change  at  Annual  Dividend  Deferred  Dividend  Reserve 

end  of       Method  "A."       Method  "B."     Method  "A."      Method  "B." 

20  Payment  Life  to  Ordinary  Life. 

45.87              46.01              50.51              47.93  47.38 

67.03              67.21              75.38              71.49  69.28 

102.70            102.59            118.81             112.29  106.03 

20  Year  Endowment  to  Ordinary  Life. 

98.64  99.89  109.67  104.92  103.13 

144.51  145.60  162.51  156.32  150.79 

221.93  222.30  256.78  246.44  230.78 

A  method  of  making  changes  to  lower  priced  plan,  in  use  in 
some  companies,  is  to  credit  the  policyholder  with  the  cash  value 
of  the  policy  which  he  holds  and  debit  him  with  the  full  reserve 
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on  the  plan  to  which  the  change  is  to  be  made.  The  practical 
effect  of  this  method  is  to  charge  the  policyholder  with  a  surrender 
charge.  At  any  time  the  policyholder  has  three  courses  open  to 
him :  he  may  continue  his  policy  as  issued ;  he  may  surrender  it 
for  cash  or  other  surrender  value;  or  he  may  change  it  to  another 
plan.  The  policyholder  who  surrenders  his  policy  injures  in  a 
way  the  interests  of  the  policyholders  who  continue  their  policies. 
He  exercises  an  option  such  as  will  in  the  long  run  have  the  effect 
of  increasing  the  mortality,  and  he  ceases  to  contribute  to  the  ex- 
penses of  the  company.  In  what  way  does  a  policyholder  who 
changes  his  contract  injure  the  interests  of  the  continuing  policy- 
holders? He  does  not  withdraw  his  insurance,  and  his  action  does 
not  therefore  affect  the  mortality  experience  of  the  company.  He 
does  not  take  any  sum  in  cash,  so  that  at  the  moment  of  change 
the  risk  under  his  policy  is  not  increased.  In  the  past  he  has 
contributed  to  expenses  on  the  scale  required  of  those  policyholders 
who  have  taken  policies  on  the  higher  priced  plan.  By  changing 
to  a  lower  priced  plan,  he  contributes  to  expenses  in  the  future  a 
relatively  smaller  amount,  but  an  amount  that  is  sufficient  in  the 
case  of  those  policyholders  who  took  policies  on  the  lower  priced 
plan.  His  credit  on  change  is  derived  from  the  sums  paid  by 
him  in  the  past,  after  payment  of  expenses,  and  as  it  is  applied 
toward  payment  of  future  premiums,  part  of  it  is  used  for  the 
expenses  of  the  company.  There  does  not  seem,  therefore,  any  good 
reason  to  be  advanced  for  making  a  surrender  charge.  Even  if 
there  were  a  good  reason,  it  would  probably  be  better  practice  not 
to  make  a  surrender  charge,  in  order  to  induce  the  policyholder 
to  continue  his  insurance  rather  than  drop  his  policy  altogether; 
especially  as  the  cause  of  his  desire  to  change  is  generally  either 
that  the  policy  which  had  been  sold  to  him  did  not  suit  his  cir- 
cumstances, or  that  his  financial  condition  had  changed  in  such 
a  way  as  to  limit  his  choice  lo  a  change  of  contract  or  a  surrender 
of  his  insurance. 

2.    Change  to  Uiglier  Priced  Plan   {Participating). 

Changes  of  this  character  are  not  likely  to  be  carried  out  after 
the  first  few  years  on  account  of  the  large  sum  required  to  he.  paid 
at  the  time  of  change  if  the  new  contract  is  written  as  of  the 
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original  date.  If  the  policies  are  on  the  annual  dividend  plan, 
such  changes  might  be  more  frequently  made,  provided  the  British 
method  were  customary,  of  issuing  a  new  contract  as  of  the  date 
of  change  and  spreading  the  cost  over  the  whole  period  of  the  new 
contract,  instead  of  requiring  its  payment  in  a  single  sum.  A 
change  from  ordinary  life  to  20-)'ear  endowment  at  the  end  of 
the  5th  policy  year  might  be  very  satisfactorily  carried  out  by 
issuing  a  15  year  endowment  at  a  reduced  rate  of  premium,  the 
reduction  in  annual  premium  being  found  by  dividing  the  reserve 
or  the  asset-share  of  the  ordinary  life  policy  at  the  end  of  five  years 
by  the  annuity-due,  calculated  at,  say,  4% ;  that  is,  at  a  rate  of 
interest  somewhat  less  than  has  been  realized  in  the  past,  but  not 
necessarily  so  low  as  the  valuation  rate  of  interest.  If  the  com- 
pany assesses  its  expenses  on  a  basis  such  as  method  "  A,"  there 
is  an  objection  to  carrying  out  the  change  in  this  manner,  in  that 
the  policyholder  will  be  charged  a  second  time  with  the  high  first 
year's  rate  of  expense.  There  is  a  more  general  objection  to  the 
method,  in  the  work  entailed  in  keeping  track  of  the  reductions 
in  premium  in  the  valuation,  and  the  necessity  of  calculating  special 
surrender  values  in  each  case  allowing  for  the  value  of  the  re- 
duction in  premium.  The  objection  may  also  be  made  to  this 
method,  either  that  we  are  allowing  a  higher  cash  value  for  the 
policy  surrendered  than  is  given  to  other  similar  policies  sur- 
rendered, or  that  we  are  offering  an  inducement  to  take  a  new 
policy  not  permitted  by  law.  This  objection  seems  far-fetched, 
and  does  not  mxcrit  consideration. 

Let  us  now  consider  a  change  from  ordinary  life  to  20-year 
endowment,  the  change  to  take  effect  as  of  the  original  date.  We 
shall  take  it  that  the  change  is  to  be  made  at  the  end  of  the  5th 
policy  year.  The  difference  in  asset-shares  on  the  annual  dividend 
plan  is  $98.64  by  method  "  A,"  and  $99.89  by  method  "  B."  This 
is  the  net  amount  which  the  policyholder  should  contribute  to  the 
assets  of  the  company.  It  will  be  found,  however,  that  by  con- 
tributing this  amount  to  assets,  the  cash  values  on  the  basis  of 
American  3%  less  $10.  per  $1,000,  would  give  hiin  the  right  to 
withdraw  an  additional  cash  value  of  $103.13.  This  shows  that 
with  the  system  of  cash  values  mentioned,  the  asset-shares  could 
not  be  used.  In  addition  to  the  asset-share,  of  course,  the  policy- 
holder would  require  to  pay  the  costs  incurred  on  the  change.     If 
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the  change  were  made  through  the  instrumentality  of  an  agent, 
there  would  be  an  additional  commission  payable,  and  this  would 
have  to  be  paid  by  the  policyholder  in  addition  to  any  other  charge 
which  the  company  customarily  made  for  the  office  expenses  in 
connection  with  changes.  If  the  change  were  made  without  an 
agent,  a  question  of  discrimination  is  immediately  raised.  It  will 
probably  be  contended  that  the  policyholder  is  not  concerned  with 
what  the  company  pays  its  agents,  and  that  two  policyholders 
receiving  the  same  benefits  from  the  company  ought  to  pay  identical 
amounts.  This  difficulty  could  be  met  by  having  a  fixed  expense 
charge  on  such  changes,  payable  whether  the  company  paid  a 
further  commission  or  not. 

In  changes  to  a  higher  priced  plan,  it  is  a  very  common  custom 
for  companies  to  charge  the  policyholder  the  difference  in  gross 
premiums  less  the  difference  in  annual  dividends,  accumulated 
with  interest  and  with  "  benefit  of  survivorship."  The  purpose  of 
making  changes  in  this  way  is  evidently  to  put  the  policyholder 
changing  to  a  20  year  endowment  in  the  same  position  as  the 
policyholder  who  originally  took  a  20  year  endovnnent.  By  this 
method  there  would  of  course  be  no  additional  charge  for  extra 
commissions.  Considering  the  change  from  this  point  of  view, 
there  does  not  seem  any  good  reason  why  the  difference  in  premium 
should  not  be  accumulated  with  "  benefit  of  persistence  "  as  well 
as  "  benefit  of  survivorship."  By  "  benefit  of  survivorship  and 
persistence  "  we  mean  to  allow  in  the  calculation  not  only  for  those 
policyholders  in  a  group  who  die,  but  also  for  those  who  lapse 
their  policies. 

The  usual  practical  rule  is  to  charge  the  difference  in  gross 
premiums  (less  dividends),  accumulated  at  such  a  rate  of  interest 
as  is  supposed  to  cover  not  only  the  e^ffective  rate  of  interest 
realized  but  also  the  benefit  of  survivorship.  It  is  obvious  that 
such  a  rate  of  interest  should  be  higher  for  policies  of  long  dura- 
tion than  for  policies  of  short  duration,  and  higher  for  policies 
at  old  ages  than  at  young  ages.  Usually  a  rate  of  5%  is  used  in 
the  first  year  or  two,  and  6%  afterwards,  and  some  limitation  is 
]nade  in  the  treatment  of  policies  issued  at  the  older  ages.  Wliile 
this  rule  is  simple  and  readily  understood  the  policyholder  may 
contend  that  the  rate  of  interest  is  excessive,  so  that  in  this  case 
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the  fact  tliat  the  method  is  so  readily  understood  becomes   an 
objection  to  it. 

The  following  table  is  interesting  as  showing  the  variation  of 
the  rate  of  interest  with  the  age  and  duration.  The  rates  of 
interest  shown  are  equivalent  to  accumulation  at  4i/^%  with  benefit 
of  survivorship  on  the  basis  of  the  American  Table. 

Combined  Eates  of  Interest  and  Mortality. 
American  Mortality  and  4 J  %  interest. 


End  of 

Ages 

at  Entry. 

Policy  Years. 

25 

35 

45 

55 

1 

5.35% 

5.44% 

5.68% 

6.48% 

5 

5.37 

5.49 

5.81 

6.90 

10 

5.40 

5.56 

6.06 

7.63 

15 

5.44 

5.67 

6.43 

8.69 

20 

5.50 

5.85 

6.99 

10.19 

In  Table  5  is  shown  a  comparison  of  the  difference  in  asset- 
shares  with  the  accumulation  of  the  difference  in  gross  premiums. 
It  should  be  remembered  that  by  the  asset-share  method  there 
would  probably  be  a  small  sum  payable  on  account  of  additional 
commissions. 


TABLE   5. 

Change  from 

Ordinary  Life  to  20  Payment  Life. 

At  end  of 
5  Tears 
7'  " 

10     " 

Difference  in  Asset  Shares- 
Deferred  Dividend 
Method  "A."           Method  "B." 

50.51                     47.93 

75.38                    71.49 

118.81                  112.29 

Difference  in  Gross  Premiums 
accumulated  at 

54.77                    56.41 

80.70                    83.99 

124.67                 131.89 

Change  from  Ordinary  Life  to  20 

Year  Endowment. 

5  years 
7     " 
10     " 

109.67 
162.51 
256.78 

104.92 
156.32 
246.44 

119.17 
175.60 
271.27 

122.73 

182.75 
286.98 

3.     Change  to  Lower  or  to  Higher  Priced  Plan,  Sum  Assured 
remaining  the  same   (Non-Participating) . 

The  holder  of  a  non-participating  policy  has  no  interest  in  the 
assets  of  the  company  other  than  the  guarantees  in  his  contract. 
If,  therefore,  he  desires  to  change  to  a  lower  priced  plan  after  the 
policy  has  acquired  a  cash  value,  it  would  seem  that  all  he  could 
expect  to  be  credited  with  would  be  the  difference  in  cash  values. 
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If  lie  were  to  change  to  a  higher  priced  plan,  he  should  pay  to  the 
company  the  difference  in  premiums,  accumulated  with  interest 
and  with  "  benefit  of  survivorship."  Prior  to  the  time  when  the 
policy  had  attained  a  cash  value,  the  debit  and  credit  method  might 
be  found  applicable  for  changes  of  non-participating  policies  to 
higher  priced  plans.  In  the  case  of  non-participating  policies  the 
asset-share  method  does  not  apply. 

4.     Change  of  Plan,  Sum  Insured  hcing  also  Changed. 

The  fact  that  it  is  desired  to  change  the  sum  insured  as  well  as 
the  plan  of  insurance  has  little  bearing  on  the  principles  to  be 
applied.  If  the  sum  insured  is  to  be  reduced  (the  more  common 
case),  we  may  always  consider  the  change  as  if  it  pertained  to  two 
original  policies,  one  for  the  reduced  amount,  and  the  other  for 
the  amount  cancelled.  It  is  obvious  that  if  a  policyholder  had 
two  policies,  and  changed  the  plan  of  one  and  surrendered  the 
other,  the  transaction  under  each  policy  would  require  to  be 
treated  by  itself.  The  surrender  would  be  carried  out  in  terms  of 
the  contract:  the  change  calculation  could  not  take  any  account 
of  the  fact  that  another  policy  had  been  surrendered.  It  follows 
that  if,  for  example,  a  policy  on  the  20  payment  life  plan  for 
$2,000  is  to  be  changed  to  one  for  $1,000  on  the  ordinary  life 
plan,  we  should  make  the  calculation  for  change  as  for  a  $1,000 
policy  changed  from  20  payment  life  to  ordinary  life,  and  allow 
the  cash  value  (if  any)  of  a  $1,000  20  payment  life  policy.  If 
the  change  were  to  a  higher  priced  plan, — say  $2,000  ordinary 
life  changed  to  $1,000  20  \e?iv  endowment, — it  would  seem  proper 
that  the  same  principles  should  be  applied. 

In  the  case  of  a  change  of  plan  involving  an  increase  in  the 
sum  insured,  the  best  method  would  seem  to  be  to  change  the  plan 
of  the  policy  without  increase  of  the  sum  insured  according  to 
regular  rules,  and  issue  an  additional  policy  for  the  increase  in 
amount  as  of  the  current  date.  There  does  not  seem  to  be  any 
good  reason  why  all  changes  of  this  character  should  not  be 
effected  in  this  way.  If  the  law  permits  the  dating  back  of  a  new 
policy,  the  change  might  be  treated  as  involving  a  change  in  the 
plan  of  the  policy,  sum  insured  remaining  the  same,  combined 
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with  the  issuance  ol'  a  dated  back  policy  for  the  increase  in  amount. 
As  the  laws  of  many  States  prohibit  the  dating  back  of  policies, 
it  does  not  seem  necessary  to  discuss  the  charge  to  be  made  for 
the  dated-back  policy. 

While  these  rules  seem  to  completely  answer  questions  involv- 
ing a  change  in  the  sum  assured  as  well  as  a  change  of  plan, 
they  may  not  be  altogether  satisfactory  in  practice.  For  purposes 
of  illustration,  let  us  take  an  extreme  case. 

The  annual  premium  for  a  20  year  endo^vment  policy  at  age 
40  has  been  taken  as  $51.98  per  $1,000,  and  this  amoimt  of 
premium  will  purchase  $1,054  of  insurance  on  the  ordinary  life 
plan  at  the  premium  rate  of  $31.44  for  that  plan.  Let  us  consider 
two  cases  of  change : — 

A.  Change  from  $1,000  20  year  endowment  to  $1,654  ordinary 
life. 

B.  Change  from  $1,654  ordinary  life  to  $1,000  20  year  endow- 
ment, these  changes  taking  effect  as  at  the  end  of  the  first  policy 
year. 

Whether  the  policyholder  is  changing  his  policy  from  the  higher 
to  the  lower  priced  plan,  or  vice  versa,  he  will  not  at  once  under- 
stand why  he  should  be  required  to  pay  anything  on  making  the 
change,  as  the  amount  of  premium  is  the  same.  Let  us,  there- 
fore, see  how  the  methods  proposed  would  work  out  in  this  case. 
The  figures  for  change  of  a  policy  for  $1,000  on  the  ordinary  life 
plan  to  one  for  $1,000  on  the  20  year  endowment  plan,  or  vice 
versa,  are  as  follows : — 


O.  L.  ($1000) 


(1) 

Difference  in 

Asset-Shares 

(Method  "A"). 

§  9.41 


End.  20  ($1000)  26.51 


17.10 


(2) 

Difference  in 

Cash  Vahie 

(Method  "B") 

$15.86 


34.85 


18.99 


(3) 

Debit  and 

Credit 

Method. 

O.  L.  Prera. 

Coram.  50% 

Endt.  20 
Comin.  35% 


$31.44 
15.72 

61.98 
18.19 


$15.72 


33.79 


$18.07 


Under  change  "  A  "  (from  $1,000  20  year  endowment  to  $1,654 
ordinary  life),  these  figures  represent  the  credit  to  the  policyholder 
by  various  methods :  but  he  would  require  to  pay  the  first  year's 
premium  for  an  ordinary  life  policy  for  $654,  viz:  $20.56,  with 
one  year's  iaterest,  say  at  5%.     It  is  evident  that,  notwithstanding 
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that  he  had  originally  paid  as  large  a  premium  as  the  policy- 
holder taking  an  ordinary  life  policy  for  $1^654  from  the  start 
and  had  had  a  smaller  insurance,  he  would  owe  a  small  amount 
to  the  company.  There  is  no  great  injustice  in  this,  as  the  com- 
pany would  incur  the  expense  of  an  additional  medical  examina- 
tion on  account  of  the  increase  in  risk :  but  it  would  be  a  better 
practical  rule  in  this  case  to  make  no  charge  on  change. 

Under  change  '' B "  (from  $1,654  ordinary  life  to  $1,000  20 
year  endowment),  the  figures  under  (1),  (2),  and  (3)  are  the 
amounts  due  the  company  on  a  change  from  $1,000  ordinary  life 
to  $1,000  20  year  endowment,  and  if  cash  values  were  paid  at  the 
end  of  the  first  year,  there  would  be  deducted  from  these  amounts 
the  cash  value  of  an  ordinary  life  policy  for  $654. 

It  will  be  hard  to  explain  to  the  policyholder  that  the  figures 
quoted  to  him  for  change  are  fair  if  we  follow  strictly  the  rules 
laid  down.  In  the  particular  case  under  discussion,  it  would 
be  a  very  reasonable  practical  solution  to  charge  merely  the  cost 
of  insurance  on  the  $654  cancelled. 

In  changes  of  plan  of  the  form  of  change  "  B,"  involving  a 
change  in  the  sum  assured,  but  very  little  change  in  the  amount 
of  the  premium,  the  asset-share  method  could  be  applied  by  credit- 
ing the  asset-share  on  the  full  amount  of  ordinary  life  insurance 
and  debiting  the  asset-share  on  the  reduced  amount  of  endowment 
insurance.     In  default  of  asset-shares,  the  reserves  might  be  used. 

5.     Change   from   Non-Participating   to   Participating,   or  vice 
versa. 

In  change  from  non-participating  to  participating,  the  plan  of 
insurance  and  amount  insured  remaining  the  same,  it  would  seem 
to  be  fair  to  charge  the  difference  in  premiums,  less  annual  divi- 
dends, if  any,  with  interest  and  with  "  benefit  of  survivorship  and 
persistence."  As  such  changes  would  only  be  made  in  the  early 
years  of  a  policy,  the  annual  dividends  are  not  likely  to  be  greater 
than  the  excess  of  premium.  After  the  policy  has  acquired  a  cash 
value,  we  might  consider  charging  the  excess  of  the  asset-share 
under  the  participating  policy  over  the  cash  value  of  the  non- 
participating  policy.  A  change  from  non-participating  to  the 
deferred  dividend  class  should  probably  not  be  permitted  if  more 
than  one-half  of  the  deferred  dividend  period  had  passed.  A 
practical  rule  for  changes  from  non-participating  to  participating 
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would  be  to  charge  the  ditference  in  premiums  (less  dividends 
if  any)  accumulated  at  6%,  a  higher  rate  being  used  at  the  older 
ages  and  for  the  longer  durations. 

In  the  case  of  a  change  from  participating  to  non-participating 
it  would  not  be  proper  to  credit  the  policyholder  with  the  asset- 
share.  If  the  policy  had  acquired  a  cash  value,  it  could  be 
credited  on  change  with,  the  excess,  if  any,  of  the  cash  value  of 
the  participating  policy  over  that  of  the  non-participating  policy. 
If  the  policy  had  not  acquired  a  cash  value,  the  policyholder  would 
be  given  a  non-participating  policy  as  of  the  original  date  and 
there  would  be  no  credit  or  charge.  If  the  change  were  from 
annual  dividend  to  non-participating,  and  if  it  should  happen 
that  the  net  cost  of  the  annual  dividend  policy  had  been  less  than 
the  non-participating  premiums,  the  policyholder  would  not  likely 
desire  to  make  the  change  on  learning  this  fact. 

So  many  companies  now  issue  only  non-participating  policies, 
or  only  participating  policies,  that  any  discussion  of  the  various 
complex  changes  that  might  be  made  involving  also  change  of  the 
plan  of  insurance  or  sum  insured  would  be  academic. 

6.  Change  in  Class  of  Participation, — that  is,  from  Deferred 

Dividend  to  Annual  Dividend,  or  vice  versa. 

A  change  from  annual  dividend  to  deferred  dividend,  the  pre- 
mium rate,  sum  assured,  and  plan  of  policy  remaining  the  same, 
could  be  considered  by  charging  the  dividends  declared  on  the 
policy,  accumulated  with  interest  and  with  "  benefit  of  survivor- 
ship and  persistence." 

Changes  from  deferred  dividend  to  annual  dividend  could  be 
made  as  of  the  current  date,  by  applying  the  cash  value  of  the 
deferred  dividend  policy  towards  pa}Tnent  of  premiums  under  the 
new  annual  dividend  policy.  If  changes  from  deferred  dividend 
to  annual  dividend  are  permissible  as  of  the  original  date  the 
policyholder  would  simply  require  to  be  credited  with  such  annual 
dividends  as  would  have  been  declared  on  his  policy  had  he 
originally  taken  it  in  that  class. 

7.  Changes  in  Joint  Life  Policies. 

It  is  a  fact  that  joint  life  policies  are  much  more  apt  to  be 
changed  than  similar  single  life  policies.     Joint  life  policies  taken 
4 
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for  purposes  of  partnership  insurance  are  frequently  changed 
because  of  the  dissolution  of  the  partnership.  Joint  life  policies 
not  issued  as  partnership  insurance  do  not  seem  to  serve  any  pur- 
pose which  could  not  be  equally  well  served  by  single  life  policies. 
It  may  be  that  a  frequent  cause  of  change  is  that  the  policies  are 
not  properly  understood  by  the  purchasers.  Changes  of  joint  life 
policies  to  single  life  policies  could  probably  be  made  very  satis- 
factorily on  the  asset-share  method,  but  the  labor  of  preparing  the 
asset-shares  on  joint  life  policies  bars  this  method.  Complications 
and  misunderstandings  will  probably  be  avoided  if  changes  of  this 
character,  especially  after  the  policy  has  been  several  years  in  force, 
are  made  as  of  the  current  date,  allowing  the  full  reserve  for  the 
joint  life  policy  (in  default  of  asset-shares)  to  be  applied  towards 
payment  of  the  premiums  on  single  life  policies.  In  the  case  of 
the  change  of  a  joint  life  policy  in  the  first  year  or  two  to  two 
single  life  policies  on  the  same  plan  and  each  for  the  same  amount 
as  the  joint  life  policy,  a  practical  and  simple  rule  would  be  to 
charge  the  excess  of  the  sum  of  the  premiums  for  the  single  life 
policies,  less  dividends,  over  the  premium  for  the  joint  life  policy, 
less  dividends,  accumulated  with  interest  at,  say,  5%.  After  the 
policy  has  acquired  a  cash  value  the  difference  in  reserves  or  in 
cash  values  could  be  used. 

The  following  table  illustrates  the  relative  effect  of  using  differ- 
ence in  premiums  and  difference  in  reserves  for  this  form  of  change : 


TABLE  VI. 

Change  fkom 

?1,000  ON 

Joint  Life  Plan  to 

$1,000 

ON   EACH 

OF  TWO 

Lives— 

-Eeserve 

AT  American  3%. 

Sum  of 

Sum  of 

Reserves 

Difference 

Premium 

Premiums 

Difference 

Policy 

Joint  Life 

on  Single 

in 

on  .loint 

on  Single 

with  5^ 

Year. 

Ages. 

Reserve. 

Lives. 

Reserves.  ^ 

Life. 

Lives. 

Interest. 

1 

35  &  35 

$14.98 

$25.76 

$10.78 

$42.04 

$56.22 

$14.89 

3 

46.37 

79.52 

33.15 

42.04 

56.22 

46.94 

5 

79.41 

136.32 

56.91 

42.04 

56.22 

82.27 

10 

169.37 

292.02 

122.65 

42.04 

56.22 

187.28 

1 

30  &  40 

15.72 

26.35 

10.63 

43.62 

57.39 

14.46 

3 

48.43 

81.30 

32.87 

43.62 

57.39 

45.58 

5 

82.84 

139.27 

56.43 

43.62 

57.39 

79.89 

10 

176.11 

297.30 

121.19 

43.62 

57.39 

181.86 

1 

25  &  55 

27.11 

37.47 

10.36 

68.20 

82.21 

14.71 

3 

82.30 

113.69 

31.39 

68.20 

82.21 

46.37 

.5 

138.47 

191.37 

52.90 

68.20 

82.21 

81.29 

10 

280.68 

389.44 

108.76 

68.20 

82.21 

185.03 
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If  the  difference  in  reserves  is  charged  on  change,  any  excess 
of  the  commission  on  the  two  single  life  policies  over  the  com- 
mission on  the  joint  life  policy  should  also  be  paid  by  the  policy- 
holders. 

In  the  case  of  the  change  of  a  joint  life  policy  to  two  single 
life  policies  each  for  one-half  the  amount  of  the  joint  life  policy, 
a  debit  and  credit  method  might  be  used  in  the  first  year  or  two. 
The  policyholders  could  be  credited  with  the  joint  life  premium 
paid  less  commission  and  less  the  net  cost  of  term  insurance  on 
each  life  for  one-half  of  the  original  policy,  and  debited  with  the 
sum  of  the  single  life  premiums  less  commission. 

After  the  policies  had  acquired  a  cash  value,  the  difference  in 
cash  values,  or  the  excess  of  the  reserve  on  the  joint  life  policy  over 
the  sum  of  the  reserves  on  the  single  life  policies,  might  be  credited 
on  change. 

8.     Changes  in   Suhstandard  Policies. 

Eequests  for  change  of  substandard  policies  are  very  frequent, 
and  this  type  of  change  is  one  of  the  most  puzzling  problems  that 
we  have  to  consider.  There  is  a  very  wide  variety  of  possible 
cases,  and  unless  the  company  has  a  very  extensive  substandard 
business,  each  case  must  be  considered  on  its  merits.  If  an  ad- 
dition has  been  made  to  age,  or  an  extra  premium  charged,  or  the 
policy  has  been  classified  in  a  special  class  solely  on  account  of 
hazardous  occupation,  and  if  at  some  later  date  the  occupation 
is  changed  to  one  that  is  considered  as  involving  a  normal  hazard, 
a  rule  can  be  made  that  the  extra  premium  will  be  waived  or  the 
classification  changed  as  of  the  date  of  change  of  occupation, 
perhaps  about  a  year  after  such  change,  provided  a  satisfactory 
medical  examination  is  submitted.  It  is  very  desirable  to  have 
this  probationary  period  of  a  year  or  so,  especially  in  the  case 
of  an  occupation  like  that  of  liquor  dealers  and  bartenders  who 
may  change  their  occupation  for  a  short  time  but  are  very  apt 
to  return  to  the  hazardous  occupation.  In  cases  where  the  rating  up 
or  classification  is  on  account  of  family  or  personal  history,  and  the 
cause  is  more  or  less  of  a  temporary  character,  so  that  in  course  of 
time  the  policyholder  may  become  acceptable  for  new  insurance 
at  normal  rates,  then  it  is  desirable  that  the  form  of  rating  up 
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should  also  be  of  a  temporary  character.  For  example,  if  there  has 
been  an  attack  of  appendicitis,  say,  a  3^ear  or  so  before  acceptance 
of  the  risk,  then  any  extra  premium  should  be  limited  to  a  short 
term  of  years,  or  a  lien  might  be  imposed  for  a  brief  term  of 
years.  If  there  is  no  recurrence  of  the  trouble,  the  risk  will  in 
course  of  time  probably  be  treated  as  normal;  and  if  an  extra  pre- 
mium during  the  whole  duration  of  the  policy  had  been  imposed, 
request  would  certainly  be  made  at  a  later  date  to  have  it  waived. 
If  at  the  start  the  extra  premium  during  the  whole  period  of  the 
policy  were  considered  as  equivalent  to  the  extra  hazard,  then  the 
company  should  not  waive  that  extra  premium ;  but  such  a  position 
leads  to  discontent  and  probably  loss  of  business. 

In  cases  where  there  has  been  a  rating  up  on  account  of  personal 
or  family  history,  and  the  risk  subsequently  improves,  it  is  not 
proper  to  waive  the  extra  premimn  or  remove  the  classification. 
A  company  cannot  afford  to  waive  the  extra  premiums  in  the  case 
of  all  those  who  improve  as  risks  unless  some  such  intention  were 
allowed  for  in  the  calculation  of  the  extras.  If  the  improvement 
happens  within  the  first  year  or  two  of  the  policy,  then  it  might 
be  desirable  to  make  the  change,  but  it  is  probably  a  very  good  rule 
to  lay  down  that  no  such  change  will  be  made  if  the  policy  has 
acquired  a  surrender  value.  If  the  policyholder  is  then  acceptable 
as  a  good  risk,  a  new  policy  may  be  issued  to  him,  applying  the 
cash  value  of  the  substandard  policy  towards  the  premiums  under 
the  new  contract.  The  surrender  charge  under  the  policy  given 
up  will,  or  ought  to,  take  care  of  the  selection  against  the  company 
on  account  of  the  good  risks  changing  their  substandard  policies. 

An  interesting  question  of  change  arises  when  it  is  proposed  to 
reinstate  a  lapsed  policy,  or  to  restore  to  its  original  terms  a 
policy  which  is  running  on  term  exten^on  or  reduced  paid-up 
and  it  is  found  that  the  policyholder  is  not  as  good  a  risk  as  when 
the  original  policy  was  issued.  A  practical  rule  for  handling 
cases  of  this  kind  would  be  to  propose  to  issue  a  new  policy  as  of 
the  date  of  lapse  with  extra  premium  or  addition  to  age  or  classi- 
fication suited  to  the  substandard  case,  applying  the  full  reserve 
under  the  original  policy  (if  the  company  carries  the  level  net 
premium  reserve)  towards  payment  of  the  premiums  under  the 
new  policy.  Anotber  practical  method  is  to  issue  the  policy  with 
extra  premium  or  advance  in  age,  as  of  the  original  date,  charging 
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the  extra  premium  from  the  date  of  lapse  and  requiring  payment 
in  addition  of  any  excess  of  the  reserve  on  the  rated  up  policy  over 
the  reserve  on  original  policy  as  at  date  of  lapse.  It  is  assumed 
in  this  case  that  the  plan  of  insurance  is  not  changed.  Of  course, 
if  the  term  extension  were  considerable  and  the  additional  hazard 
serious,  it  might  be  considered  the  best  course  to  reinstate  the 
policy  on  its  original  terms  without  any  extra  premium. 

9.     Changes  of  Contract  due  to  Reduction  in  Premium  Rates 
or  Increase  in  Surrender  Values. 

AMien  a  company  has  occasion  to  reduce  its  premium  rates  or 
to  change  its  surrender  values  so  that  they  are  more  attrac- 
tive to  the  policyholder,  numerous  requests  under  policies  lately 
issued  will  be  made,  to  have  the  premium  rate  or  surrender  values 
changed.  Such  changes,  of  course,  should  only  be  made  as  of 
the  current  date,  the  asset-share  or  full  reserve  being  applied 
toward  payment  of  the  premiums  under  the  new  contract.  If  the 
asset-shares  are  calculated  by  method  "  A "  of  assessing  the  ex- 
penses, there  is  an  objection  to  their  use  in  that  the  policyholder 
is  charged  twice  with  the  high  first  year's  expenses.  In  that 
case  it  will  probably  be  better  to  use  the  reserve,  if  the  reserve  is 
calculated  on  the  level  net  premium  basis.  A  practical  way  of 
getting  over  the  difficulty,  and  one  that  will  be  readily  understood 
by  the  policyholder,  is  to  credit  him  with  the  premiums  he  has 
paid,  and  charge  him  with  term  insurance  at  the  company's  rate 
for  the  period  that  his  policy  has  been  in  force.  As  such  requests 
will  only  be  granted  in  the  case  of  policies  very  recently  issued, 
this  method  does  not  seem  objectionable.  In  all  changes  of  this 
kind  some  charge  should  be  made  for  the  expense  of  preparing 
the  new  policy.  Such  charge  will  not  only  discourage  the  changes, 
but  it  wHl  avoid  a  possible  claim  of  discrimination. 

Conclusion. 

We  have  now  discussed  the  main  types  of  changes,  but  no 
attempt  has  been  made  at  completeness,  and  many  aspects  of  the 
changes  discussed  have  not  been  touched  upon.  For  instance,  we 
have  not  referred  at  all  to  changes  from  term  insurance  plan  to 
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other  plans,  as  such  changes  are  frequently  a  matter  of  contract. 
Again,  in  all  changes  of  annual  dividend  policies  there  is  the 
adjustment  of  dividends  to  he  considered,  reversionary  additions 
have  to  be  allowed  for,  and  there  vi^ill  generally  be  a  dividend  just 
declared  under  which  the  policyholder  has  not  yet  exercised  his 
option  of  taking  reversion  or  cash. 

Sufficient  illustration  has  been  given  of  change  calculations  to 
permit  the  statement  of  some  general  principles,  and  these  illustra- 
tions bring  out  the  fact,  that  practical  rules  applicable  to  all 
companies  cannot  be  formulated,  but  that  the  rules  must  be  evolved 
to  harmonize  with  the  customs  and  practices  of  each  company. 

Wlien  we  discuss  the  question  of  change  calculations  in  its 
practical  aspects,  we  find  an  infinite  variety  of  possible  policy 
changes,  which  require  for  their  treatment  a  great  variety  of 
practical  rules.  These  practical  rules  lead  to  many  inconsistencies 
in  particular  cases,  and  we  end  in  a  maze  of  rules  and  exceptions 
to  rules.  We  started  out  with  the  object  of  ascertaining  if  there 
were  any  general  scientific  method  applicable  to  all  changes,  and 
we  found  that  there  was  such  a  method — the  asset-share  method. 
This  method  is  a  perfect  scientific  solution  of  the  problems  arising 
in  a  mutual  company,  but  it  leads  to  inconsistencies  in  practice. 
The  method  is  feasible;  and  it  is  not  practicable  only  because  the 
usual  practice  in  calculating  certain  correlated  values,  the  sur- 
render values  and  the  dividends,  is  not  consistent  with  it. 
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The  MoiiTALiTY  Factor  ix  the  Allocation  of 
Insurance  Surplus. 


W.    S.    NICHOLS. 


In  several  recent  life  insurance  cases  a  question  has  been  raised 
which  goes  to  tlie  very  foimdation  principles  of  the  business.  In 
only  one  of  these  cases  it  would  appear  has  this  question  been 
brought  before  the  court  as  an  important  issue  and  disposed  of 
in  the  decision.  The  late  suit  brought  against  the  Union  Central 
Life  Insurance  Company  to  prevent  the  capitalization  of  its  sur- 
plus was  on  the  ground,  among  others,  that  in  tlie  determination 
of  the  share  of  surplus  contributed  by  its  non-participating  policies, 
the  estimate  had  been  based  on  the  mortality  of  the  company  as  a 
whole  and  not  on  that  of  this  special  class  of  policies.  The  con- 
tention was  regarded  as  without  merit  by  the  court  and  the  method 
adopted  by  the  company  was  sustained. 

In  this  case  the  fundamental  principle  that,  in  the  determination 
of  the  interest  of  the  individual  policyholder  in  the  surplus  of 
the  compan}'-,  the  mortality  factor  to  be  employed  is  that  of  the 
company  as  a  whole,  not  that  of  special  classes  of  policies,  has 
received  the  judicial  sanction.  It  may  be  argued,  however,  that 
this  decision  does  not  necessarily  condemn  as  unsound  the  prin- 
ciple that  the  mortality  factor  may  also  be  based  on  the  separate 
experience  of  the  class  insured,  since  the  discretion  granted  to 
directors  may  have  been  found  a  sufficient  ground  for  the  decision. 
But  the  fact  remains  that,  in  so  far  as  the  legal  aspect  of  the 
question  is  concerned,  this  important  case  is  an  endorsement  of 
the  principle  that,  under  the  ordinary  life  insurance  contract,  in 
the  allocation  of  surplus  the  mortality  experience  of  the  company 
as  a  whole  is  the  proper  factor  for  its  determination.  In  harmony 
"with  the  principle  is  the  ordinary  practice  of  the  companies  both 
in  America  and  abroad.  In  the  application  of  the  contribution 
formula,  the  mortality  factor  employed  is  the  percentage  of  actual 
to  the  tabular  expected  mortality  of  the  company  as  a  whole,  not 
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as  to  any  special  classes  of  policies.  So  in  the  various  dividend 
systems  of  Great  Britain,  the  profit  from  mortality  is  dealt  with 
as  a  whole  in  the  allocation  of  surplus  and  is  usually  combined 
with  the  profit  from  loading  or  apportioned  between  the  latter  and 
that  from  surplus  interest,  which  two  are  the  chief  sources  of  life 
insurance  profits.  More  than  this,  post-mortem  dividends  are 
granted  on  principles  of  equity,  even  though  the  intervention  of 
death  has  actually  shown  that  the  policyholder  has  been  a  source 
of  loss  instead  of  gain  to  the  company. 

JSTow  how  is  this  well  established  principle  of  the  business  to  be 
reconciled  with  a  practice  among  some,  at  least,  of  the  companies, 
to  employ  a  dividend  factor  in  the  apportionment  of  their  surplus 
dependent  on  the  policy  age  and  assumed  to  represent  the  mor- 
tality savings  of  the  first  five  years  of  insurance?  Must  the  latter, 
which  is  virtually  a  division  of  the  policies  into  classes,  be  deemed 
unsound  or  a  justifiable  modification  of  the  principle  first  enun- 
ciated? Or  may  we  regard  either  method  as  correct,  according  to 
the  sense  of  equity  on  the  part  of  those  making  the  apportion- 
ments? In  order  to  reach  a  satisfactory  answer  to  this  question 
we  must  examine  the  fundamental  principles  of  the  insurance 
contract.  At  bottom  it  is  an  undertaking  to  equitably  apportion 
among  the  policyholders  as  a  body  the  moneyed  losses  sustained 
by  each  individual  member.  In  its  crudest  form,  it  is  an  equitable 
contribution  of  all  to  a  common  pool  from  which  individual  losses 
are  to  be  paid,  and  finds  its  simplest  exemplifications  in  the  assess- 
ment association,  which  collects  his  individual  share  from  each 
member  to  meet  the  death  claims  as  they  arise.  In  theory  the  most 
perfect  form  of  this  insurance  would  be  where  every  member  con- 
tributed according  to  the  moneyed  benefit  which  he  expects  to 
receive  in  turn,  and  where  nothing  was  known  of  the  relative 
chances  of  any,  but  only  the  aggregate  mortality  that  would  be 
experienced  by  the  entire  body.  Such  was  essentially  the  con- 
dition of  the  earliest  insurance  ventures  when  guilds  and  benevo- 
lent organizations  gave  death  benefits  to  their  members  regardless 
of  age  or  conditions  and  when  fire  companies  protected  tbe  build- 
ings of  their  members  at  a  uniform  premimn  rate.  This  was 
insurance  in  its  most  perfect  form,  based  on  ignorance  of  the 
value  of  each  individual  risk,  combined  with  an  assumed  knowledge 
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of  the  aggregate  losses  to  be  expected.  Every  member's  risk  was 
wholly  carried  by  Ids  fellow  members. 

But  the  equity  of  such  a  system  rested  on  ignorance  of  the 
individual  risk  which  made  uniform  contributions  fair  and  advan- 
tageous to  all.  Some  measure  of  ignorance  concerning  the  indi- 
vidual risk  is  the  basic  i^rinciple  on  which  all  insurance  must 
rest.  With  the  increase  of  knowledge  concerning  it  came  the 
limitation  of  insurance  to  so  much  of  the  risk  as  remained 
unloio^vn.  The  balance  must  be  borne  in  the  nature  of  self 
insurance  by  the  policyholder.  If  nothing  is  known  of  the 
probable  after  life  of  ten  thousand  insured  members  beyond  the 
fact  that  their  annual  death  rate  will  be  a  certain  percentage  of 
the  entire  number,  the  same  annual  premiums  can  properly  be 
charged  to  each  and  the  risk  of  death  in  the  case  of  each  will  be 
entirely  covered  by  insurance.  But  the  moment  it  is  Imown  that 
the  deaths  will  occur  according  to  a  certain  mortality  table  based 
on  age,  that  portion  of  the  former  risk  represented  by  this  knowl- 
edge must  be  borne  by  the  insured.  This  is,  so  to  speak,  his  self 
insurance  and  only  the  unknowTi  factor  of  the  individual  distri- 
bution of  these  deaths  will  be  represented  in  his  contract,  and 
paid  for  in  his  premium.  If  this  knowledge  be  increased  until 
it  includes  the  occupation,  residence,  and  all  the  latent  physical 
peculiarities  of  the  individual,  leaving  nothing  unkno-WTi  except 
the  contingency  of  some  fatal  accident,  it  is  easy  to  see  that  the 
actual  risk  carried  by  the  company  is  but  a  trifling  fraction  of 
the  original  amount.  If  it  could  be  known  in  the  case  of  every 
policyholder  that  the  chances  of  his  death  in  a  certain  year  were 
ninety-nine  out  of  a  hundred,  his  premium  would  only  represent 
the  sum  necessary  to  cover  this  uncertainty  and  the  investment 
required  to  be  accumulated.  The  element  of  life  insurance  would 
be  practically  eliminated.  The  individual  policyholder  would 
virtually  put  up  a  mere  savings  bank  deposit  for  the  entire  sum. 
The  more  that  is  known  of  the  value  of  the  risk  the  less  must  be 
the  advantage  of  insurance. 

With  this  principle  clearly  before  us  we  may  better  approach 
the  solution  of  our  problem.  The  life  insurance  dividend  is  by 
common  consent  a  mere  attempted  return  of  over  payments  of 
premium  due  to  our  ignorance  of  the  actual  cost  of  carrying  the 
risk.     It  is  in  no  sense  a  profit.     ISTow  the  insurance  contract  is, 


500  MORTALITY    FACTOR    IN    THE    ALLOCATION    OF    SURPLUS. 

by  common  convention,  based  on  the  assumption  that  the  mortality 
of  the  company  as  a  whole  is  correctly  represented  in  the  table 
employed,  or  some  definite  percentage  of  it,  and  that,  with  the 
premiums  adjusted  according  to  the  table,  all  that  is  unknown 
regarding  the  risk  of  each  individual  polic^iiolder  is  insured  by 
the  aggregate  membership  as  a  whole,  just  as  would  be  the  case 
if  nothing  was  known  of  the  individual.  Each  separate  class  is 
not  assumed  to  carry  its  own  insurance.  The  holder  of  life  poli- 
cies, and  of  endowments,  and  the  rest,  and  those  of  each  specific 
age,  are  not  assumed  to  independently  insure  each  other.  The 
company  is  not  regarded  as  a  mere  aggregate  of  independent 
classes  each  carrying  its  ov.ti  risk,  but  a  combination  of  all  its 
members,  regardless  of  class,  insuring  each  other  against  a  risk 
common  to  all.  The  premium  rate  fixed  according  to  age  pro- 
vides in  itself  for  the  loiowledge  assumed  to  be  possessed  regarding 
the  differing  rates  of  mortality  among  the  classes.  Any  other 
assumj)tion  would  delimit  still  more  the  principles  of  insurance, 
in  which  the  long  liver,  whose  identity  is  unknown,  undertakes  to 
pay  for  the  short  liver  of  like  unloiovni  identity.  By  common 
consent  this  is  the  principle  on  which  the  business  is  conducted. 
The  company  is  an  aggregate  of  members  each  insuring  all  his 
fellows. 

But  it  is  plain  that  the  equity  of  this  principle  must  depend  on 
the  adjustment  of  the  premium  rates  themselves  according  to  what 
is  assumed  to  be  known  of  the  risk  and  the  cost  of  carrying  it. 
A  maladjustment  of  those  rates,  unless  somehow  corrected,  must 
impose  an  unjust  burden  on  some  for  the  benefit  of  others,  and 
thus  vitiate  the  principle  of  an  impartial  sharing  of  the  cost. 
Now  if  we  assume  that  the  premium  rates  are  adjusted  according 
to  our  original  knowledge  of  the  facts,  th^  conditions  which  subse- 
quently arise  should  have  no  effect  on  the  contract  relations  of  the 
members.  It  matters  not  that  A  is  a  short  liver,  who  profits  from 
his  investment  at  the  expense  of  B,  who  is  a  long  liver,  or  that 
a  class  A  had  a  favorable  mortality  while  class  B  had  the  reverse. 
All  these  are  essential  features  of  the  insurance  contract  itself. 
They  are  the  understanding  imdcr  which  the  contract  was  entered 
into.  In  fact  they  are  among  the  very  reasons  which  led  the 
policyholders  to  contract,  a  part  of  the  very  protection  which  they 
sought. 


MORTALITY    PACTOK    IN    THE    ALLOCATION    OF    SURPLUS.  501 

N'ow  these  same  principles  enter  into  the  return  of  over 
payments  in  the  shape  of  dividends.  Here,  too,  the  contract 
midertakes  to  retain  only  such  portion  of  the  premium  as  may  be 
required  to  insure  the  members  as  a  whole,  not  such  portion  as 
results  might  show  to  be  needed  for  each  specific  class  of  mem- 
bers. The  variations  from  the  original  assumptions  in  the  case 
of  specitic  classes  are,  as  before,  simply  elements  of  the  insurance 
undertaking  which  were  anticipated  in  the  contract.  This  is  the 
broad  principle  on  which  the  busmess  of  life  insurance  has  been 
conducted,  both  here  and  abroad,  and  which  may  be  assumed  to 
enter  into  the  insurance  contract.  Life  insurance  might  have 
been  consistently  conducted  on  the  theory  of  classes  independently 
insuring  each  other,  thus  narrowing  its  scope  and  usefulness,  but 
in  its  general  practice  it  has  never  seriously  departed  from  the 
fundamental  conception  of  an  aggregate  insurance. 

The  over-payment  of  premiums  represents  merely  the  excess 
which  would  have  been  deducted  from  the  original  premiums  could 
the  actual  mortality  of  the  company  as  a  whole  have  been  definitely 
known  at  the  start,  not  the  excess  which  is  found  in  the  end  to  be 
due  to  the  experience  of  individual  policies.  Were  it  not  so,  no 
dividends  could  be  consistently  paid  until  the  risk  had  actually 
terminated,  annual  or  even  long  term  dividends  would  be  inequit- 
able and  the  payment  of  post-mortem  dividends  an  injustice. 
As  was  said  before,  I  do  not  claim  that  this  is  the  only  sound 
principle  that  could  be  adopted,  but  that  it  is  the  conventional 
principle  on  which  the  business  has  been  conducted,  and  which 
gives  the  broadest  scope  to  the  element  of  insurance  involved. 
Surplus,  interest,  savings  from  loading,  and  all  other  sources  of 
so  called  profit,  are  similarly  dealt  with  as  an  aggregate.  The 
principle  is  implicitly  recognized  both  in  the  percentage  on  pre- 
mium and  the  reversionary  bonus  methods  between  which  the 
dividend  systems  of  Great  Britain  have  been  divided. 

In  striking  contrast  with  this  principle  is  that  of  subdividing 
the  policies  into  classes,  according  to  their  age,  and  employing  a 
dividend  factor  which  may  be  assumed  to  represent  the  departure 
in  the  experience  of  each  class  from  the  fundamental  assumptions 
of  the  contract.  How  is  it  to  be  justified?  I  find  the  justifi- 
cation for  this  departure  in  the  fact  that,  with  the  increase  of 
our  knowledge  concerning  the  risk,  has  come  the  discovery  that 
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the  age  of  the  applicant  alone  no  longer  furnishes  an  adequate 
factor  for  determining  this  relative  risk.  Even  more  important 
in  controlling  the  expected  death  rate  is  the  age  of  the  policy  itself. 
In  strict  equity  either  the  premium  should  be  modified  to  cover 
this  added  knowledge  or  an  adjustment  should,  if  practical,  be 
made  through  the  subsequent  dividend  distributions.  The  latter 
is  the  simpler  of  the  two.  Any  attempt  to  substitute  another 
basis  than  that  of  age  in  fixing  the  premium  rates  would  involve 
serious  complications  and  be  in  a  measure  revolutionary.  So  long 
as  additional  knowledge  of  the  risk  can  equitably  be  provided  for 
in  the  dividend  distribution,  the  interests  of  the  mutual  policy- 
holders can  be  sufficiently  guarded,  and  the  present  method  of 
conducting  the  business  remain  unchanged. 

This  discussion  has  a  much  broader  application  than  to  the 
mere  question  of  the  mortality  factor  as  now  employed.  Through 
the  efforts  of  this  society  exhaustive  investigations  are  being  made 
into  the  effect  of  occupation,  family  history  and  other  elements 
than  age  on  mortality.  Wliile  the  information  thus  obtained  is 
chiefly  intended  to  be  an  aid  to  the  medical  examiner,  a  better 
determination  of  the  standard  character  of  the  applicant's  life,  it 
is  easy  to  see  that  it  may  go  farther  than  this  and  suggest  that 
in  strict  equity  other  factors  than  that  of  age  must  be  considered 
in  fixing  the  premium  rate.  Any  wide  departure  from  the  present 
methods  would,  as  I  have  said,  be  revolutionary,  and  tend  to  under- 
mine the  scientific  foundation  on  which  the  business  now  rests  and 
inferentially  its  security  as  well.  The  practice  of  life  insurance, 
like  that  of  other  branches,  would  tend  to  be  an  art  rather  than 
a  science  in  which  an  expert  judgment  of  the  risk  would  in  a 
measure  replace  its  statistical  basis  on  which  the  safety  of  the 
business  so  largely  depends.  Should  such  conditions  arise  the 
principle  here  referred  to  suggests  a  possible  way  to  relieve  any 
seeming  inequity  in  premium  rates  determined  simply  according 
to  age,  by  adjusting  the  equities  in  the  apportionment  of  subse- 
fjuent  dividends.  So  long  as  the  premium  rate  fairly  measures 
our  knowledge  of  the  individual  risk  equity  is  conserved,  regardless 
of  the  real  character  of  the  risk,  for  this  is  insurance,  but  when  it 
materially  fails  in  this  respect  injustice  begins,  unless  somehow 
the  defect  is  remedied,  for  the  risks  of  some  are  knowingly  carried 
at  the  expense  of  their  associates  in  a  mutual  company,  and 
dividend  adjustments  suggest  a  possibly  adequate  correction. 
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Legal   Notes. 


WENDELL    51.     STKONG. 

Dividend  Estimates. — The  most  important  case  of  this  paper 
is  that  of  Langdon  vs.  The  Northwestern  Mutual  Life  Insurance 
Company  decided  in  the  New  York  Court  of  Appeals,  June  ITtli, 
1910  (199  N.  Y.  188,  92  N".  E.  Eep.  440).  The  facts  of  the  case 
are: 

A  dividend  estimate  printed  to  resemble  typewriting  and  read- 
ing, as  far  as  material,  as  follows,  was  given  to  the  insured  as  an 
inducement  to  take  out  his  policy: 

"  Special  Contract  for  Andrew  Langdon,  Esq. 

"  Payment  Life,  15  Year  Semitontine.  Age  54. 
15  year  paid-up.  Amount,  $30,000.  Annual  Premium,  $2,100. 
Under  this  contract  if  death  occurs'  during  the  15  year  accumu- 
lative period,  your  estate  will  receive  $30,000.  At  the  termination 
of  the  accumulative  period  you  will  have  the  right  to  select  any 
one  of  the  following  options  of  settlement: 

First  : 

Reserve,  $21,215.70 

"  Surrender  policy  for  cash,     - $47,026.50 

Surplus,   $25,810.80 
"  Eeserve  guaranteed  and  amount  stated  in  policy. 
"  Surplus  guaranteed,  amount  estimated,  based  on  past  experience. 
Total  premium  paid  in  15  years,     -------     $31,500.00 

15  years'  insurance  for  nothing,  and  profit,     -     -     -       15,526.50 

Second  : 

"  Paid-up  policy  for  $66,480,  costing  only,     -     -     -     -    $31,500.00 
contingent  upon  good  health. 

Third: 

"  Paid-up  policy  for  $30,000  and  cash  $25,810.80  with  annual 
dividend  during  life  on  the  paid-up  policy  under  the  2d  and  3d 
options 

"  The  options  at  the  termination  of  the  accumulative  period 
cannot  fail  to  meet  the  circumstances  of  the  insured. 
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"  If  the  first  is  selected,  the  policy  becomes  an  endowment, 
returning  profit  of  $15,526.50,  and  an  insurance  for  nothing.  ,  .  . 

"  The  third  option  will  secure  a  paid-up  policy  for  $30,000  which 
will  draw  large  annual  cash  dividends,  together  with  $25,810.80 
in  cash." 

At  the  end  was  printed  the  Company's  name  with  a  blank  for  the 
name  of  the  agent  and  in  this  blank  the  paper  was  signed  by  E.  H. 
"Whitney,  the  agent.  The  suit  was  brought  to  reform  the  policy 
to  make  it  conform  with  this  "  special  contract."  The  application 
asked  the  question,  "  Do  you  imderstand  and  agree  that  no  state- 
ments, representations  or  information  made  or  given  by  or  to  the 
person  soliciting  or  taking  this  application  for  a  policy,  or  to  any 
other  person,  shall  be  binding  on  the  Company,  or  in  any  manner 
affect  its  rights,  unless  such  statement,  representations  or  informa- 
tion be  reduced  to  writing,  and  presented  to  the  officers  of  the 
Company  at  the  home  office  in  this  application  ? "  to  which  the 
insured  answered  "  Yes  " ;  also  there  was  evidence  that  the  insured 
understood  the  character  of  semitontine  insurance,  and  that  he 
understood  the  paper  given  l>im  was  an  estimate  and  not  a  con- 
tract as  the  heading  might  indicate.  Parts  of  the  Court's  opinion 
are  given  in  the  following  quotations : 

"  As  appears,  plaintiff's  claim  for  relief  rests  on  the  '  contract ' 
delivered  to  him  before  the  policy  was  issued.  If  that  paper  issued 
by  respondent's  agent  was  not  binding  on  it  as  a  final  expression 
of  the  rights  of  the  parties,  or  if  it  did  not  in  fact  guarantee  and 
fix  appellant's  share  in  the  surplus  at  a  certain  sum,  or  if,  after  it 
was  issued,  whatever  its  original  force  and  effect,  appellant  nulli- 
fied it  by  applying  for  a  policy  of  insurance  such  as  he  in  fact 
received  and  kept  for  many  years  without  any  complaint,  then  this 
action  cannot  be  maintained. 

"  This  '  special  contract '  was  issued  by  one  of  respondent's 
agents  in  the  course  of  negotiations  between  him  and  appellant, 
relating  to  the  latter's  taking  out  life  insurance.  It  is  claimed 
by  the  respondent,  and  has  been  found  in  effect,  that  this  paper 
was  simply  a  statement  designed  to  be  explanatory  of  what  appel- 
lant could  secure  from  respondent  in  the  way  of  life  insurance  and 
was  not  intended  to  be  a  contract,  and  that  the  agent  had  no 
authority  to  make  any  special  contract  of  insurance. 

"While  it  (the  estimate)  doubtless  would  liave  been  more  com- 
plete and  perfect  if,  in  stating  this  third  option  and  referring  to 
the  cash  or  tontine  plan  therein  provided  for,  it  had  again  been 
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stated  that  this  sum  was  estimated  and  based  on  experience,  still 
the  identity'  of  this  sum  with  the  surplus  item  of  the  same  amount 
stated  in  tlie  first  option  was  obvious,  and  as  it  had  been  stated  in 
such  first  option  that  the  sum  was  estimated,  there  could  be  no 
misunderstanding  of  this  fact  when  such  item  was  again  given  in 
the  third  option. 

"  After  this  preliminary  paper  was  delivered  to  him,  as  if  in 
full  appreciation  that  it  still  remained  for  him  to  deal  directly 
with  the  company  concerning  his  policy  of  insurance,  he  made  a 
formal  application  in  writing  addressed  to  the  company  for  such 
insurance.  The  court  has  found  that  '  at  the  time  he  signed  and 
delivered  ....  his  said  application  for  insurance  ....  he  un- 
derstood that  he  would,  if  his  application  for  insurance  ....  was 
approved  by  the  defendant  company,  receive  from  it  a  written 
contract  of  insurance  which  in  itself  would  embody  and  contain 
each  and  all  of  the  terms  and  conditions  of  his  contract  for  insur- 
ance with  the  defendant.  This,  of  course,  is  obvious.  It  might 
also  be  said  as  a  matter  of  law  that  when  the  applicant  made 
formal  and  complete  application  for  a  policy  of  insurance,  he  knew 
that  if  his  application  resulted  in  anything  it  would  be  a  policy 
defining  his  rights  with  the  company." 

The  first  of  the  above  extracts  states  in  a  concise  form  the  three 
questions  upon  which  the  decision  depended:  the  three  succeed- 
ing extracts  take  up  these  three  questions  in  order.  It  was  neces- 
sary for  the  plaintiff  to  have  each  question  resolved  in  his  favor 
in  order  to  succeed  but  the  Court  decided  each  against  him.  Thus, 
although  there  were  two  of  the  judges  who  dissented,  the  case  was 
a  decisive  one. 

Such  a  bald  statement  of  facts  fails,  however,  to  give  an  adequate 
idea  of  the  bearing  and  importance  of  the  case.  To  obtain  this  it 
must  be  read  in  comparison  with  the  case  of  Timlin  vs.  the 
Equitable  Life  Assurance  Society  (See  Transactions  A.  S.  A.,  xi, 
339)  decided  by  the  Supreme  Court  of  Wisconsin  in  the  early  part 
of   1910. 

The  first  of  the  above  questions  did  not  occur  in  the  Timlin  case. 
The  second  occurred  but  in  a  somewhat  different  form  and  was 
decided  in  the  opposite  way;  this  however  was,  so  far  as  the 
importance  of  the  case  goes,  a  minor  point.  What  gave  it  the 
importance  it  has  been  considered  to  have  was  that  the  Court 
decided  a  dividend  estimate  to  be  a  part  of  the  policy.  This  was 
done  notvrithstanding  the  fact  that  the  dividend  estimate  was  a 
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separate  sheet  of  paper  merely  pinned  to  the  policy  when  the 
latter  was  delivered,  was  different  in  general  character  and  appear- 
ance from  the  policy,  was  not  referred  to  in  the  policy,  was  un- 
signed, and  had  neither  the  wording  nor  other  characteristics 
of  a  part  of  a  contract.  Furthermore,  to  prevent  all  danger  that 
the  contract  as  signed  should  be  added  to  or  modified,  the  policy 
stated  that  the  policy  and  application  contained  the  entire  contract 
and  that  none  of  its  terms  could  be  modified  except  by  an  agree- 
ment signed  by  one  of  the  authorized  officers. 

In  the  present  case  there  was  no  question  of  making  any  separate 
paper  a  part  of  the  policy  contract.  There  was,  however,  the  at- 
tempt to  change  the  policy  in  accordance  with  the  earlier  '^  special 
contract."  The  Court,  however,  could  not  be  persuaded  that  the 
real  contract  lay  in  this  preliminary  paper  and  that  the  formal 
application  and  formal  contract  were  of  no  importance  as  com- 
pared with  this  paper.  On  the  contrary  the  Court  considered  that 
any  standing  this  paper  might  have  had  as  stating  the  terms  of 
a  contract  was  nullified  when  the  insured  made  formal  application 
for  a  policy  and  received  and  retained  the  formal  contract  issued 
upon  that  application.  Furthermore,  the  Court  did  not  override 
the  effect  of  the  question  of  the  application  quoted  above  in  which 
the  applicant  stated  that  he  imderstood  no  statements  or  repre- 
sentations would  be  binding  on  the  Company  unless  they  were 
presented  to  the  officers  of  the  Company  in  writing  with  the 
application.     Eegarding  this  it  said: 

"  Under  the  specific  provision  in  his  application  that  '  no  state- 
ments, representations  or  information  made  or  given  by  or  to  the 
person  soliciting  or  taking  this  application  for  a  policy,  or  to  any 
other  person,  Fhall  be  binding  on  the  company,  or  in  any  manner 
affect  its  rights,  unless  such  statements,  representations  or  infor- 
mation be  reduced  to  writing,  and  presented  to  the  officers  of  the 
company  at  the  home  office  in  this  application,'  ordinary  prudence, 
if  not  an  absolute  duty,  required  that  some  reference  should  be 
made  to  his  so  called  '  special  contract,'  if  relied  upon  as  determi- 
native of  his  rights  and  of  the  form  of  policy  to  which  he  was 
entitled,  but  none  was  ever  made." 

Thus  it  will  be  seen  that  the  attitude  of  the  Court  was  very 
different  from  that  in  the  Timlin  case;  also  that  there  is  a  certain 
analogy  between  the  third  of  the  questions  raised  by  the  Court  and 
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the  question  in  the  Timlin  case  about  making  the  dividend  estimate 
a  part  of  the  contract. 

Taking  all  in  all  this  case  may  properly  be  regarded  as  standing 
against  such  decisions  as  that  in  the  Timlin  case,  although  it  can- 
not be  quoted  as  directly  contrary  to  the  fundamental  point  of 
that  case. 

'•'  DoixG  Business  "  in  Wisconsin  : — The  case  of  State  vs.  Co- 
lumbian National  Life  Insurance  Co.  (141  Wis.  Eep.  557)  was  an 
action  brought  by  the  State  of  Wisconsin  against  the  Columbian 
jSTational  to  recover  the  statutory  penalty  for  failing  to  file  a  report. 
The  Company  had  withdrawn  from  the  State  as  had  a  number  of 
other  companies  after  the  passage  of  the  laws  of  1907.  It  was 
admitted  that  since  that  withdrawal  it  had  simply  done  by  corres- 
pondence the  acts  necessary  to  the  carrying  out  of  its  old  contracts 
and  had  not  written  new  business  in  the  State.  Section  1954  of 
the  law  required  every  life  insurance  company  "  doing  business  " 
in  Wisconsin  to  file  a  certain  report  and  imposed  a  certain  cumu- 
lative penalty  for  the  violation  thereof.  The  same  report  which 
was  required  by  Section  1954  was  also  required  by  Section  1953  n. 
for  any  company  having  in  force  any  policies  issued  in  the  State, 
but  no  penalty  for  failure  to  file  such  report  was  prescribed.  The 
action  was  to  recover  the  j^enalty  under  Section  1954. 

The  decision  of  the  lower  court  awarding  this  penalty  was  re- 
versed in  the  Supreme  Court.  The  grounds  of  the  Supreme 
Court's  decision  were : 

First,  that  Section  1953  n.  in  speaking  of  "  doing  business  or 
having  in  force  any  policies  "  recognized  that  the  two  were  differ- 
ent, that,  hence,  the  expression  "  doing  business "  as  used  in 
Section  1954  did  not  apply  to  companies  simply  having  policies 
in  force,  that  furthermore,  the  penalty  provided  for  the  violation 
of  Section  1954  did  not  apply  to  the  violation  of  Section  1953  n. 
which  was  not  referred  to  in  Section  1954  and  which  provided  for 
no  penalty. 

Second.  An  historical  study  of  the  earlier  statutes  indicated 
that  the  expressions  "  doing  business  "  or  "  transacting  business  " 
refer  to  such  business  as  a  life  insurance  company  is  licensed  to 
transact.  In  reference  to  one  of  the  former  statutes  the  Court 
said: 
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"  This  law  contemplated  that  no  foreign  life  insurance  company 
should  transact  any  business  in  this  State  until  it  had  satisfied 
the  proper  authorities  that  it  was  solvent,  that  it  had  procured 
a  license  entitling  it  to  do  business,  and  had  appointed  an  agent 
upon  whom  process  might  be  served.  It  did  not  recognize  the 
tiansaction  of  business  under  any  other  condition.  Wlien  it  spoke 
of  transacting  '  any  business/  it  meant  any  business  which  an 
insurance  company  was  licensed  to  transact." 

Another  statement  by  the  Court  referring  in  a  general  way  to  the 
tenor  of  the  older  statutes  was : 

"  There  are  persuasive  considerations  that  suggest  the  conclusion 
that  the  legislature,  in  using  the  words,  '  doing  business,'  meant 
such  business  as  was  usually  carried  on  by  corporations  regularly 
licensed  to  transact  business  in  this  State." 

The  wording  of  certain  portions  of  the  opinion  leads  further  to 
the  inference  that  the  Court  considered  any  action  necessary  to  the 
prudent  carrying  out  of  the  old  contracts  of  the  Company  to  be 
outside  of  the  expression  "  doing  business." 

Assignments: — In  the  case  of  Wilson  vs.  Hicks  (21  Ont.  Law 
Eep.  623)  an  assignment,  absolute  on  its  face,  of  an  endowment 
policy  payable  to  the  insured,  was  made  by  the  insured  in  1896  as 
a  gift,  but  without  delivery  either  of  the  policy  or  assignment  to 
the  assignee,  the  assignment  being  filed  with  the  company.  The 
insured  at  maturity  claimed  ownership  notwithstanding  the  assign- 
ment. 

The  principal  points  of  the  ease  are  (1)  whether  the  assignment  as 
a  gift  without  delivery  vested  title  in  the  assignee,  and  ( 2 )  whether 
the  legal  effect  of  the  assignment  was  not  to  merely  make  the 
assignee  the  beneficiary:  if  tliis  latter  the  insured  could  under  the 
statute  revoke  the  designation  since  the  beneficiary  was  not  of  the 
preferred  class  and  was  not  a  beneficiary  for  value. 

The  decision  of  the  lower  court  was  for  the  insured:  this  was 
reversed  on  appeal,  the  higher  court  holding  that  the  title  did 
vest  in  the  assignee,  and  that  the  assignment  did  not  serve  merely 
as  the  designation  of  a  beneficiary.     Extracts  from  the  opinion  are : 

"  The  assignment  was  transmitted  to  the  agent,  and  bv  him 
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forwarded  to  the  home  office,  and  the  defendant  dulj-  notified  of 
the  transfer  of  the  polic}'  to  her.  She  was  then,  in  ni}^  opinion,  to 
all  intents  and  purposes,  owner  of  the  policy.  Delivery  was  not 
necessary,  but,  even  if  a  delivery  was  necessary,  I  think  there  was 
a  constructive  delivery  of  the  policy  by  the  formal  acts  of  regis- 
tration in  the  home  office  and  the  notification  to  her." 

"  The  assignment  and  the  registration  thereof  with  the  com- 
pany and  notice  by  the  company  to  the  defendant  that  the  assign- 
ment was  so  registered  were  sufficient,  without  more,  to  entitle 
the  defendant  to  receive  the  money.  Nor  do  I  think  effect  can 
be  given  to  the  alleged  intention  of  the  donor  to  reserve  the  right 
of  revocation.  If  such  a  contention  can  be  admitted  here,  there 
is  no  case  in  which  it  might  not  avail  where  -a  gift  had  been  made. 
It  utterly  contradicts  the  form  of  the  gift,  and  oral  evidence  of 
such  intention  is  not,  in  my  opinion,  admissible." 

"  The  question  is,  does  the  assignment  here  amount  to  a  mere 
designation  of  benefit  under  tlie  statute,  or  has  it  the  effect  of  an 
absolute,  irrevocable  assignment  outside  of  the  statute." 

"  Under  the  above  assignment  to  the  defendant,  the  plaintiff 
assigned  and  transferred  all  his  right,  title,  and  interest  in  the 
policy.  He  did  not  merely  designate  the  beneficiary,  but  trans- 
ferred to  her  the  absolute  legal  title." 

Axsw'ERS  TO  Questions  of  the  Application: — It  is  a  settled 
principle  of  law  that  when  an  instrument  is  doubtful  in  meaning 
it  should  be  construed  strictly  as  against  the  party  which  controlled 
its  wording.  Applied  to  insurance  this  means  that  any  doubt 
or  ambiguity  in  policy  or  application  is  to  be  resolved  against  the 
company;  the  courts  uniformly  apply  the  principle  with  the  con- 
sequence that  it  is  of  extreme  importance  to  the  companies  that 
their  policies  and  application  forms  cover  all  essential  points  with 
a  care  and  exactness  that  leaves  no  opening  for  constructions  that 
can  be  used  against  them.  An  illustration  of  this  is  the  suicide 
clause — the  companies  thought  they  had  protected  themselves  by 
a  provision  against  "  suicide,"  but  the  courts  found  that  the  word 
"  suicide  "  did  not  necessarily  include  self  destruction  while  insane. 

The  case  of  Peterson  vs.  Manhattan  Life  Insurance  Co.  (91 
X.  E.  Eep.  466)  decided  in  the  Supreme  Court  of  Illinois  contains 
an  extreme  application  of  the  principle. 

This  v,'as  an  action  on  a  policy ;  one  of  the  questions  in  the  appli- 
cation was : 

"  Q.  2-i.    Have  you  ever  had  rheumatism  in  anv  form  ?     Number 
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of  attacks,  dates,  duration,  parts  affected.  State  also  whether 
there  were  heart  complications." 

This  was  answered  "'  ]S[o." 

The  insured  had  suffered  from  muscular  rheumatism,  yet  the 
Court  decided  against  the  Company.  Extracts  from  the  opinion 
are: 

'''  If  there  is  doubt  or  uncertainty  in  reference  to  the  meaning 
of  the  question  and  answer,  growing  out  of  the  manner  in  which 
the  question  is  framed,  the  language  used  must  be  interpreted 
most  strongly  against  the  defendant  in  error.  If  a  clause  in  a 
contract  of  insurance  is  susceptible  of  two  interpretations,  that 
one  will  be  adopted  which  is  most  favorable  to  the  insured." 

''  The  proof  showed  that  the  applicant  had  suffered  from  muscu- 
lar rheumatism,  but  that  there  were  no  heart  complications.  The 
court  held  proposition  of  law  No.  1,  submitted  by  plaintiff  in 
error,  to  the  effect  that  by  this  question  and  answer  the  applicant 
warranted  that  he  had  not  had  rheumatism  in  any  form  which 
involved  heart  complications,  and  that  evidence  which  showed  that 
he  had  suffered  from  muscular  rheumatism,  but  that  with  such 
disease  there  were  no  heart  complications,  did  not  show  a  breach 
of  warranty.  The  company  by  cross  error  urged  that  to  so  hold 
was  error.  We  think  the  proposition  was  in  accordance  with  the 
law.  The  so-called  question,  in  fact,  included  a  half  dozen  ques- 
tions. AVhere  two  questions  are  included  in  one,  the  fact  that  the 
party  to  whom  they  are  addressed  is  apt  to  answer  the  second 
question  and  ignore  the  first  is  well  known.  "We  think  the  con- 
struction put  upon  this  question  and  answer  by  the  trial  court 
is  neither  strained  nor  unreasonable." 

Of  the  decision  reached  by  the  Court  on  this  point  the  Editor 
of  the  Insurance  Law  Journal  says: 

"  Similarly  it  is  difficult  to  find  sound  logical  support  for  the 
rulings  regarding  rheumatism  and  sickness.  The  interrogatory 
called  for  Imowledge  of  '  rheumatism  in  any  form.'  Confessedly 
the  applicant  had  had  it  in  muscular  form.  He  was  asked  '  also  ' 
to  state  whether  there  were  heart  complications.  He  distinctly 
denies  in  his  answer  that  he  had  ever  had  rheumatism  at  all  in 
any  form.  Xo  other  consistent  grammatical  construction  can  be 
placed  on  his  reply.     It  was  distinctly  responsive  as  a  denial  of 
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the  wliole  interrogatoiT,  and  the  applicant  had  every  reason  to 
believe  it  would  be  so  construed." 

Incoxtestable  Clause: — The  case  of  Citizens  Life  Insurance 
Co.  of  Ky.  vs.  McClure  et  al.  (127  S.  W.  Eep.  749)  decided  in 
the  Court  of  Appeals  of  Kentucky,  is  in  line  with  the  accepted 
view  that  a  clause  in  the  policy  making  it  incontestable  after  a  given 
period  except  for  certain  causes  enumerated  therein  among  which 
fraud  is  not  named,  is  not  contestable  after  that  period  for  fraud. 
The  point  was  raised  in  behalf  of  the  Company  that  a  statute 
in  Kentucky  requiring  that  actions  to  obtain  relief  from  con- 
tracts obtained  by  fraud  be  brought  within  five  years,  should  govern 
rather  than  the  limitation  of  the  incontestable  clause.  In  support 
of  this  the  well-known  Spinks  case  was  cited  in  which  the  court 
had  decided  that  a  clause  in  the  policy  limiting  the  time  within 
which  suit  on  the  policy  could  be  brought  to  within  one  year  of 
the  death  of  the  insured  was  invalid  as  contrary  to  public  policy, 
substituting  therefor  the  statutory  limitation  of  fifteen  j^ears.  The 
Court  held  that  the  questions  in  the  two  cases  were  quite  different 
and  that  the  inclusion  of  fraud  in  the  defences  barred  by  the 
incontestable  clause  after  the  period  of  contestability  had  expired, 
was  not  contrary  to  public  policy. 

"  It  is  said  that  as  a  rule  fraud  vitiates  every  contract,  and  that 
a  sound  morality  requires  that  the  courts  should  forbid  one's 
contracting  for  immunity  from  the  consequences  of  his  own  fraud. 
All  this  may  be  admitted  to  be  sound  as  an  abstract  proposition; 
but  it  does  not  hold  good  in  the  actual  affairs  of  life,  when  rules 
must  be  adjusted  to  meet  conditions  rather  than  theories.  In  the 
case  at  bar  full  force  and  effect  is  given  to  the  theory  for  a  specified 
time — two  years — and  after  that  another  public  policy  comes  into 
play,  which  recognizes  the  right  of  the  insured,  under  certain  con- 
ditions, to  contract  for  peace  and  for  a  Icnowledge  that,  after  the 
stipulated  time  has  expired,  neither  he,  nor,  if  he  be  dead,  those 
for  whom  he  has  imdertaken  to  provide,  shall  be  put  to  the  ex- 
pense and  trouble  of  a  trial  of  the  question  as  to  whether  or  not 
fraud  was  perpetrated  in  the  procurement  of  the  policy.  This 
view  does  not  exclude  the  consideration  of  fraud,  but  allows  the 
parties  to  fi:s:  by  stipulation  the  length  of  time  in  which  the  fraud 
of  the  insured  can  operate  to  deceive  the  insurer." 
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Suicide,  Presumptiox  of: — There  is  a  legal  presumption 
against  suicide;  where  all  the  circumstances  of  death  are  as  con- 
sistent with  the  theory  of  death  by  accident  or  natural  causes  as  with 
the  theory  of  intentional  self-destruction,  the  former  must  prevail. 
If,  however,  the  circumstances  point  more  or  less  strongly  to  such 
self-destruction,  the  question  of  the  effect  to  be  given  to  the  presump- 
tion may  frequently  determine  the  decision  in  a  contested  death 
claim.  In  the  case  of  Prudential  Insurance  Company  vs.  Dolan 
in  Indiana  (91  N,  E.  Eep.  970)  the  evidence  pointing  to  suicide 
was  unusually  strong  but  the  jury  in  the  lower  court  decided 
against  that  theory  after  a  charge  giving  special  emphasis  to  the 
legal  presumption.  On  appeal  the  judgment  was  reversed  by  the 
Appellate  Court.     Extracts  from  the  opinion  are : 

"  The  law  which  requires  that  the  hypotheses  upon  which  death 
can  be  reasonably  accounted  for  on  other  grounds  than  that  of 
suicide  be  excluded,  does  not  require  proof  of  suicide  beyond  a 
reasonable  doubt.  The  fact  of  suicide  is  determined  from  a  pre- 
j^onderance  of  the  evidence." 

"  If  the  proof  shows  that  the  deceased  committed  suicide,  the 
hypothesis  that  he  came  to  his  death  by  accident  is  ipso  /acto 
removed.  Presumptions  of  this  nature  operate  in  the  absence  of 
evidence  to  the  contrary.  The  law  does  not  prescribe  any  formula 
by  which  the  h^-pothesis  of  accident  must  be  removed.  It  is  suffi- 
cient that  it  is  met  by  evidence  where  there  are  no  facts  or  circum- 
stances shown  indicating  accident  or  mistake  and  facts  and  cir- 
cumstances are  shown  which  establish  that  the  cause  of  death  was 
suicide." 

"  The  jury  found  that  the  deceased  did  not  commit  suicide. 
A  review  of  the  instructions  given  leads  to  the  conclusion  that 
such  finding  was  based  upon  the  presumption  against  suicide. 
Prominence  was  given  to  this  presumption  by  the  instructions 
above  referred  to  and  by  others.  The  appellant  reasonably  re- 
quested the  court  to  give  an  instruction  as  follows :  '  The  jury  is 
instructed  that  the  presumption  that  John  McKee  did  not  take  his 
own  life  is  a  rebuttable  presumption,  and  should  not  prevail  if  a 
fair  preponderance  of  the  evidence  in  this  case  before  you  shows 
that  said  McKee  committed  suicide  as  alleged  in  defendant's 
answer.'  The  presumption  was  a  rebuttable  one.  This  fact  might 
possibly  have  been  deduced  from  an  anal^'sis  of  the  last  clause  of 
the  instruction  heretofore  set  out,  but  the  party  who  seasonably 
requests  a  clear  cut  statement  of  an  applicable  legal  proposition 
of  so  vital  a  character  as  this  one,  is  entitled  to  have  it  given,  and 
the  last  clause  of  the  requested  instruction  also  correctly  stated 
the  law.     The  refusal  to  give  this  instruction  was  error." 
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Another  case  of  suicide  in  which  the  opinion  involves  some  in- 
teresting points  is  that  of  Gavin  vs.  Des  ]\Ioines  Life  Insurance 
Company  (Iowa),  in  which  a  decision  was  rendered  against  the 
Company  in  the  lower  court,  although  the  evidence  of  self-destruc- 
tion was  very  strong,  but  was  reversed  by  the  Supreme  Court  (126 
^\  W.  Kep.  906). 

In  the  earlier  days  of  life  insurance  policies  contained  a  pro- 
vision avoiding  liability  in  case  of  "  suicide."  This  provision  was 
practically  a  failure,  as  courts  ruled  that  "  suicide  "  involved  the 
element  of  sanity  at  the  time  of  self-destruction,  and  juries  decided 
that  the  self-destruction  was  during  insanity.  As  a  result  of  such 
experience  in  the  courts  the  present  kind  of  clause  was  evolved 
which  in  var3'ing  forms  for  different  companies  covers  self-de- 
struction "  whether  sane  or  insane  "  when  providing  against  suicide. 

Part  of  the  opinion  bears  upon  this  provision  of  the  modern 
suicide  clause. 

"  The  policy  is  made  void  if  the  insured  die  by  his  own  hand 
or  act,  whether  sane  or  insane,  and  the  jury  should  have  been 
instructed  on  that  provision  of  the  policy  as  requested  by  the 
defendant.  It  is  not  an  uncommon  belief  that  no  absolutely  sane 
person  will  destroy  his  own  life.  And,  where  the  policy  provides 
that  it  shall  be  void  if  death  be  caused  by  the  act  of  the  insured 
whether  sane  or  insane,  an  instruction  should  be  given  covering 
such  provision.  ISTothing  was  said  in  the  instructions  about  it, 
however.  On  the  contrar}^,  the  jury  was  told  all  through  the  in- 
structions that  to  defeat  a  recovery  the  defendant  must  prove  that 
the  insured  committed  suicide.  The  cases  generally  make  a  dis- 
tinction between  suicide  and  self-destruction  when  insane.  Suicide 
includes  the  moral  element  of  intentional  self-destruction,  while 
an  insane  man  may  commit  the  act  without  the  presence  of  such 
moral  element." 

EVIDEXCE    AD]MISSIBLE    WHEX    APPLICATION    NOT    ATTACHED    TO 

Policy  : — Most  policies  now  contain  a  provision  of  the  purport 
that  no  statement  of  the  insured  shall  avoid  the  policy  unless  it  is 
contained  in  the  written  application  and  a  copy  of  the  application  is 
endorsed  on  or  attached  to  the  polic}^  when  issued,  and  the  laws  of 
many  States  cover  about  the  same  ground.  If  a  policy  is  to  be 
contested  on  the  ground  of  fraud,  and  the  application  is  not 
attached,  the  decision  may  turn  on  the  question  of  what  evidence 
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is  admissible.  The  case  of  Southern  States  Mutual  Life  Insurance 
Co.  vs.  Herlihy  (128  S.  W.  Eep.  91)  decided  by  the  Court  of 
Appeals  of  Kentucky  deals  with  that  question.  The  statute  reads 
in  part  "  and  unless  so  attached  and  accompanying  the  policj^,  no 
such  application  ....  shall  be  received  as  evidence  in  any  con- 
troversy between  the  parties  to  or  interested  in  said  policy  or 
certificate,  and  shall  not  be  considered  a  part  of  the  policy  or  of 
the  contract  between  such  parties." 
Extracts  from  the  opinion  are : 

"  Manifestly  the  admission  of  parol  testimony  like  that  offered 
would  defeat  entirely  the  purpose  of  the  statute ;  in  fact  would 
nullify  it.  If  the  written  evidence,  which  is  the  best  evidence  of 
what  occurred,  is  not  competent,  clearly  its  place  cannot  be  sup- 
plied by  parol  evidence  of  what  the  writings  contained.  If  the 
agents  and  medical  examiners  of  insurance  companies  could,  in 
their  testimony,  relate  the  written  answers  made  by  the  insured 
to  the  written  questions  asked,  there  would  be  no  reason  at  all 
for  excluding  the  written  statements." 

"  But  although  the  company  could  not  defeat  a  recovery  upon 
the  ground  that  the  insured  in  the  applications  made  false  and 
material  answers,  this  condition  of  affairs  did  not  deprive  it  of 
the  right  to  make  the  defense  that  the  insured  was  not  in  truth 
the  person  who  made  apjjlication  for  the  insurance  and  who  was 
in  fact  examined,  or  the  defense  that  the  insurance  was  procured 
as  a  part  of  a  conspiracy  entered  into  between  the  insured  and 
others,  who  had  no  insurable  interest  in  her  life,  for  the  purpose 
of  practising  a  fraud  upon  the  company.  These  defenses  were  based 
upon  facts  existing  independent  of  the  matter  contained  in  the 
application.  The  failure  to  comply  with  the  statute  denied  the 
company  the  right  to  resist  the  payment  of  the  policies  upon  de- 
fences arising  out  of  the  application.  It  did  not  prevent  it  from 
showing  that  in  other  respects  outside  of  the  matter  contained  in 
the  application  the  policies  had  been  avoided." 

A  case  involving  a  somewhat  similar  question  to  that  of  the 
above  is  Johnson  vs.  American  Life  Insurance  Company  decided 
in  the  Supreme  Court  of  Georgia  (68  S.  E.  731),  the  statute  in 
Georgia  regarding  the  introduction  of  the  application  being  much 
like  that  of  Kentucky.  In  this  case  there  was  evidence  of  a  con- 
spiracy by  which  insurance  was  procured  on  the  life  of  a  negro 
who  was  about  70  years  old  and  in  feeble  health,  and  who  repre- 
sented himself  to  be  about  55  years  of  age  and  in  good  health. 
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The  lower  court  excluded  the  application,  but  admitted  evidence 
to  show  false  representations  and  concealment.  This  the  Supreme 
Court  approved.  The  opinion  seems  to  indicate  that  the  Court 
was  willing  to  go  farther  in  the  admission  of  evidence  than  did  the 
Kentucky  court. 

Surrender  for  Paid-up  Policy: — A  great  number  of  policies 
were  issued  in  former  years  which  provided  for  paid-up  insurance 
on  lapse  on  condition  that  the  policy  was  surrendered  for  such 
paid-up  insurance  within  six  months  of  lapse.  This  policy  pro- 
vision was  in  exact  accordance  with  the  New  York  statute  of 
1879.  Cases  are  sometimes  brought  into  the  courts  under  the 
claim  of  paid-up  insurance  where  lapse  occurred  many  years  ago 
and  the  policyholder  failed  to  do  anything  to  fulfill  his  part  of 
surrendering  the  policy  within  six  months  of  lapse.  The  courts 
in  general  uphold  the  ^^rovisions  of  the  contract  although  Kentucky 
is  an  exception. 

In  D.  W,  Hatcher  et  al.  vs.  Equitable  Life  Assurance  Society, 
decided  in  the  Supreme  Court  of  Georgia  (68  S.  E.  Eep.  581)  the 
policy  lapsed  for  non-payment  of  premium  due  in  1893,  but  was 
not  surrendered  for  paid-up.  x4.fter  the  insured's  death  in  1907 
claim  for  the  amount  of  the  paid-up  insurance  was  made  and  suit 
brought.  Decision  of  the  lower  court  in  favor  of  the  Company 
was  affirmed. 

Eight  to  change  the  Beneficiary  : — About  the  time  that  the 
clause  permitting  the  insured  to  change  the  beneficiary  became 
general  in  its  use,  there  was  an  earnest  discussion  in  the  meeting  of 
the  Actuarial  Society  as  to  the  legal  effect  in  case  of  bankruptcy 
of  the  possession  of  this  right  by  the  insured.  The  late  Charlton 
T.  Lewis,  with  his  accustomed  force  and  ability,  contended  that 
the  possession  of  this  right  gave  the  insured  complete  power  over 
the  policy,  and  that  in  bankruptcy  proceedings  the  trustee  would 
take  over  this  power,  the  policy  being  thus  practically  a  part  of 
the  insured's  estate  passing  to  the  trustee.  The  views  of  the 
majority  present  were  evidently  the  same  as  those  of  Mr.  Lewis. 
This  question  has  been  the  subject  of  a  number  of  decisions  some  of 
which  support  Mr.  Lewis'  view  and  others  do  not:  it  has  not  yet 
been  finally  settled  by  a  decision  of  the  Supreme  Court  of  the 
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United  States  and  until  it  is  we  may  doubtless  expect  conflicting 
decisions  in  different  jurisdictions.  There  have  been  several  recent 
cases   involving  this   question. 

Allen  vs.  Central  Wisconsin  Trust  Company  (127  N.  "W.  Eep. 
1004)  decided  by  the  Supreme  Court  of  Wisconsin  holds  that  a 
life  policy  payable  to  the  wife  is  exempt  from  the  claims  of  credi- 
tors under  the  State  law  even  though  the  right  to  change  the 
beneficiary  is  reserved,  and  consequently  is  exempt  under  the 
Federal  Bankruptcy  Statute. 

In  the  case  of  In  re  Orear  (178  Fed.  Eep.  633)  decided  by  the 
Circuit  Court  of  Appeals,  the  bankrupt  held  several  policies,  pay- 
able to  named  beneficiaries,  each  of  which,  however,  had  a  clause 
giving  the  insured  the  right  to  change  the  beneficiary.  The  Court 
held  that  the  right  to  change  the  beneficiary  was  a  power  which 
insured  could  have  exercised  for  his  own  benefit  and  that  con- 
sequently this  power  passed  to  the  trustee. 

It  was,  however,  specifically  stated  that  the  decision  was  without 
prejudice  to  any  claim  of  the  wife  that  one  of  the  policies  payable 
to  her  was  exempt  by  the  State  statute. 

The  premiums  on  the  policies  had  been  paid  for  two  and  a  half 
years  and  the  policies  did  not  provide  for  cash  values  until  the  end  of 
the  third  year.  The  amount,  however,  of  the  cash  value  at  thi  end 
of  the  third  year  was  about  double  the  premiums  necessary  to  carry 
the  policies  to  that  time.  The  fact  that  the  policies  did  not  have 
a  present  cash  value  made  the  interpretation  of  the  follo^^^ng 
sentence  of  the  bankruptcy  law  necessary. 

"  Provided,  that  when  any  bankrupt  shall  have  any  insurance 
policy  which  has  a  cash  surrender  value  payable  to  himself,  his 
estate,  or  personal  representatives,  he  may  within  thirty  days  after 
the  cash  surrender  value  has  been  ascertamed  and  stated  to  the 
trustee  by  the  company  issuing  the  same,  pay  or  secure  to  the 
trustee  the  sum  so  ascertained  and  stated  and  continue  to  hold, 
own,  and  carry  such  policy  free  from  the  claims  of  the  creditors 
participating  in  the  distribution  of  his  estate  under  the  bankruptcy 
proceedings,  otherwise  the  policy  shall  pass  to  the  trustee  as  assets." 

It  was  held  that  this  provision  had  simply  the  effect  of  giving 
a  method  of  obtaining  the  release  of  such  policies  as  had  a  cash 
surrender  value,  and  that  the  law  passed  to  the  trustees  the  title 
in  policies  whether  or  not  they  had  a  cash  value. 
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Another  case  along  the  same  line  is  In  re  Johnson  (24  Am. 
Bankruptcy  Eep.  277).  In  this  case  there  was  the  change  of 
beneficiary  clause.  The  policy  was  in  favor  of  the  wife  and  the 
State  statutes  provided  for  the  exemption  of  a  policy  for  the 
benefit  of  the  wife.  It  was  held  that  the  change  of  beneficiary 
clause  did  not  do  away  with  this  exemption. 

Ownership  of  Dividends  : — In  the  case  quoted  above  of  Allen 
vs.  Central  Wisconsin  Trust  Company  the  question  of  ownership 
of  the  dividends  was  determined  as  part  of  the  decision.  These 
dividends  were  annual  dividends  on  the  policy  on  which  all  pre- 
miums had  been  paid.  It  was  held  that  these  dividends  went  to 
the  beneficiary  (wife). 

Effect  of  Payment  in  another  State  : — In  the  case  of  Glea- 
son  vs.  ISTorth western  Mutual  Life  Insurance  Company  (139  App. 
Div.  64;  123  N".  Y.  Supp.  471),  the  plaintiff  Gleason  was  assignee 
under  a  policy  issued  in  Vermont,  being  a  resident  of  Vermont  at  the 
time  of  assignment  and  until  after  the  death  of  the  insured.  The 
administrator  of  the  insured  brought  suit  for  the  proceeds  of  the 
l^olicy,  and  the  Company  set  up  the  assignment  as  a  defence  and 
also  served  noti-ce  of  the  suit  on  the  assignee  in  ISTew  York.  The 
final  judgment  in  Vermont  was  in  favor  of  the  administrator  and 
the  Company  made  payment.  Meanwhile  the  assignee  had  brought 
suit  in  ]N"ew  York.  In  the  course  of  this  suit  the  case  went  once 
to  the  Court  of  Appeals.  The  decision  of  the  Appellate  Division, 
based  upon  the  earlier  holding  of  the  Court  of  Appeals,  was  that 
the  judgment  in  Vermont  was  a  bar  to  a  recovery  by  the  assignee 
in  New  York. 

The  importance  of  this  can  readily  be  seen :  any  other  decision 
would  have  meant  that  the  Company,  without  fault  of  any  kind, 
might  have  had  to  pay  the  policy  to  the  administrator  in  the  one 
State  and  again  to  the  assignee  in  another. 

Occupation: — The  case  of  Graves  vs.  Knights  of  Maccabees 
decided  in  the  Court  of  Appeals  of  N"ew  York  (199  1ST.  y.  397), 
deals  with  the  question  of  a  prohibited  occupation.  The  bj^-laws 
of  the  association  contain  a  provision  as  follows : 
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"  'No  person  shall  be  eligible  for  membership  in  the  Order  who 
is  engaged  either  as  principal,  agent  or  servant  in  the  manufacture 
or  sale  of  spirituous,  malt  or  vinous  liquors  as  a  beverage,  and 
should  any  beneficial  member  of  the  Order  engage  in  any  of  the 
above  named  prohibited  occupations  after  his  admission,  his  benefit 
certificate  shall  become  null  and  void  from  and  after  the  date  of 
his  so  engaging  in  such  prohibited  occupation,  and  he  shall  stand 
suspended  from  all  rights  to  participate  in  the  benefit  funds  of 
the  Order." 

Extracts  from  the  opinion  are : 

"  Graves,  the  insured,  formed  a  partnership  with  his  son  for 
the  purpose  of  carrying  on  a  saloon  business.  He  personally 
applied  for  and  took  out  a  license  in  the  firm  name,  and  the  saloon 
was  owned  and  operated  for  several  months  by  said  copartnership, 
there  being  nothing  to  indicate  that  the  ordinary  rules  of  ownership 
and  legal  control  of  the  copartnership  property  and  business,  and  of 
sharing  in  profits  and  losses,  did  not  prevail.  It  was  testified  to, 
however,  that  while  Graves  lived  in  the  same  house  in  which  the 
saloon  was  conducted,  he  did  not  as  a  matter  of  fact,  take  any 
part  in  the  actual  management  of  the  business  or  in  the  sale  of 
liquors. 

"  The  appellant  evidently  determined  that  there  were  risks  inci- 
dent to  the  liqour  business  which  it  did  not  care  to  incur  under 
its  certificates.  It  may  have  regarded  them  as  moral  or  physical. 
While  the  latter  especially  would  seem  to  be  the  greater  in  the 
case  of  one  actually  handling  and  passing  out  liquors,  no  one  can 
say  that  they  were  absent  in  the  case  of  one  who  was  the  owner 
and  in  legal  control  and  possession  of  them  and  who  had  the 
opportunity,  although  he  did  not  customarily  choose  to  exercise 
it,  to  come  in  contact  with  them.  Therefore,  in  the  first  place, 
as  it  seems  to  us,  there  is  no  authority  for  assuming  that  the 
actual  intent  of  the  appellant  must  have' been  to  direct  its  pro- 
hibition simply  against  those  who  happened  for  the  time  being 
to  be  in  active  physical  contact  with  the  manufacture  or  sale  of 
liquors,  and,  in  the  second  place,  the  language  used  does  not  seem 
to  us  to  express  such  intent." 
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Abstract  of  the  Discussion  of  Papees  read  at 
THE  Previous  Meeting. 


LIFE   EXPERIENCE  OF  THE   TRAVELERS     INSURANCE   COMPANY — 
HIRAM    J.    MESSENGER. 

Vol.  XI,  Page  219. 

Written  Discussion. 

Mr.  Wells: 

Mr.  Messenger  has  made  a  very  extensive  and  complete  mortality 
exi^erience  of  the  company  with  which  he  is  connected.  It  only 
remains  for  us  to  inquire  what  we  can  learn  from  the  publication. 

We  ought,  perhaps,  to  call  attention  to  the  fact  that  the  columns 
headed  "Mean  in  Force,"  in  Tables  3,  3,  7,  8,  12,  16,  and  17,  have 
reference  to  the  exposures  rather  than  the  mean  amount  insured. 
In  Tables  2,  3,  and  8,  the  exposures  are  for  single  years,  and  the 
expressions  nearly,  if  not  quite,  equivalent;  and  from  these  tables 
the  heading  evidently  found  its  way  into  the  other  tables.  Also,  as 
the  comparisons  are  "all  based  on  the  American  Experience  Table," 
the  "Expected  Loss"  is  the  loss  by  that  table. 

Tables  2,  3,  o,  and  6  strengthen  our  belief  in  the  American  Table 
of  Mortality  as  a  good  and  safe  ultimate  table,  and,  at  the  same 
time,  show  that,  while  the  mortality  gains  are  mostly  confined  to  the 
first  ten  years  of  insurance,  the  effect  of  the  medical  selection  may 
be  traced,  though  at  a  diminishing  rate,  even  further.  Thus  in 
Table  6,  it  is  not  until  the  first  fifteen  years  of  exposure  are  eli- 
minated that  we  reach  a  maximum  ratio  of  actual  to  expected  of 
.868  by  number,  and  .985  by  amount. 

In  Table  4,  there  is  not  such  a  sudden  jump  at  the  age  group 
50  to  54  as  might,  perhaps,  at  first  glance,  appear.  The  ratio  of 
actual  to  expected  losses  by  number  increases  by  6.7%  between 
age  groups  35  to  39  and  40  to  44,  by  11.0%  between  age  groups 
40  to  44  and  45  to  49,  and  by  13.4%  between  age  groups  45  to  49 
and  50  to  54.  By  amounts,  the  corresponding  increases  are  11.9%, 
15.2%,  and  18.7%).  These  considerable  increases  might  suggest 
to  some  of  us  a  possible  fault  in  the  table  used  for  comparison ;  but 
I  am  inclined  to  attribute  it,  at  least  in  large  part,  to  the  greater 
proportion  of  recent  business  at  the  younger  ages.     In  the  adden- 
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duni  to  the  table^,  we  see,  too,  that  while  the  actual  loss  by  amounts 
at  age  60  and  above  is  in  excess  of  the  tabular,  the  excess,  and  con- 
siderably more,  is  due  to  policies  issued  at  younger  ages  and  con- 
tinued beyond  the  age  of  60,  while  the  ratio  of  actual  loss  to 
tabular  loss  is  only  87.4%  for  policies  issued  at  age  60  and  over. 

Turning  to  Table  7,  the  fact  that  the  average  amount  insured 
under  policies  which  have  become  losses  is  considerably  in  excess  of 
the  average  of  the  policies  in  force,  indicates  that  the  losses  fall  to 
an  undue  extent  among  the  larger  policies.  The  same  thing  is 
indicated  by  the  fact  that  almost  without  exception  the  perceniage 
of  losses  by  amounts  exceeds  the  percentage  of  losses  by  number, 
and  is  emphasized  by  Table  12.  This  is  as  we  should  have  ex- 
pected. 

In  Table  11,  the  experience  is  classified  according  to  the  kind  of 
policy,  and  we  find,  in  general,  a  verification  of  what  has  been  under- 
stood to  be  the  fact,  that  the  mortality  increases  as  the  premium 
rate  decreases.  The  mortalit}^  however, under  premium-paying  term 
policies  has  been  very  low,  but  this  term  insurance  is  very  small  in 
amount,  has  been  comparatively  recently  issued,  covers  various 
kinds  of  term  policies,  and  the  applications  have  been  scanned  with 
special  care.  It  is,  then,  scarcely  to  be  compared  with  other  forms 
of  insurance.  I  cannot  but  fear  that  the  favorable  results  from 
policies  thus  carefully  selected  may  lull  the  companies  into  a  fancied 
security  and  a  more  general  acceptance  of  term  insurance,  until 
they  awake  to  find  themselves  loaded  up  with  an  undesirable  class 
of  business.  The  extended  term  insurance  shows  a  ratio  of  actual 
to  expected  mortality  somewhat  in  excess  of  other  forms  of  paid-up 
policies,  as  was  to  be  anticipated. 

Tables  13,  14,  and  15,  indicate  that  the  Gulf  States  are  not  desir- 
able for  insurance  purposes,  and  particularly  for  policies  issued  at 
low  premium  rates.  It  is  to  be  noted  that,  in  Table  15,  the  ex- 
pression, "all  other  territory"  is  not  the  same  as  geographical  sec- 
tion V,  but  also  includes  sections  I  and  II.  If  we  exclude  the 
ordinary  life  policies  of  sections  III  and  IV,  the  remaining  life 
policies  still  show  a  ratio  of  actual  to  expected  largely  in  excess  of 
other  policies. 

I  am  not  sure  that  I  understand  Ta1)l6r  17,  but  if  I  do,  the 
mortality  rates  on  sub-standard  business  compare,  upon  the  whole, 
not  unfavorably  with  the  experience  upon  the  total  business  of  The 
Travelers  for  the  first  five  or  the  first  ten  years  as  shown  in  Table 
5.  There  is  not  only  "nothing  that  is  alarming"  in  these  figures, 
but  they  seem  to  be  exceedingly  favorable. 

We  are  glad  to  see  the  favorable  experience  of  The  Travelers 
on  women.  With  the  change  in  conditions  and  methods  of  life, 
insurances  upon  the  lives  of  women  are  becoming  more  and  more 
common,  and  more  and  more  desirable,  and  we  shall  be  glad  to  be 
assured  that  they  may  safely  be  insured  at  the  same  rates  as  men. 

Finally,  as  most  of  the  business  of  an  insurance  company  must, 
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under  present  conditions,  come  from  our  cities  rather  than  from 
the  coimtr}^,  we  are  glad  to  know  that  the  mortality  of  insured 
lives  in  cities  does  not  materiall}^  exceed  the  mortality  of  country 
insurers. 

Mr.  Ireland  : 

In  presenting  this  paper  to  the  Actuarial  Society,  Mr.  Messenger 
has  made  an  interesting  and  valuable  contribution  to  our  knowl- 
edge of  the  subject  that  is  at  the  foundation  of  our  business; 
namely,  the  rate  of  mortality.  In  extent  this  investigation  is  com- 
parable to  the  Mutual  Benefit  investigation  of  1879  and  the  Con- 
necticut Mutual  investigation  of  188rt,  although  the  exposure  by 
amounts  is  less  for  the  Travelers  than  for  either  of  the  other  two 
companies. 

In  looking  for  points  to  be  especially  borne  in  mind  in  consider- 
ing this  investigation,  we  find  that  the  experience  is  on  the  basis 
of  "the  number  of  policies  instead  of  the  number  of  lives."  This 
method  of  course  saves  a  material  amount  of  work  as  compared  with 
the  method  of  bringing  together  all  policies  upon  the  same  life 
and  getting  up  an  experience  that  is  really  on  lives.  It  probably 
does  not  give  seriously  difi:erent  results  from  the  other  method,  but 
it  prevents  an  investigation  into  insurance  classified  by  the  total 
amount  carried  on  a  given  life.  In  larger  investigations  where 
several  companies  are  concerned  the  method  by  lives  is  commonly 
out  of  the  question.  In  the  Specialized  Mortality  Investigation  the 
investigation  was  by  policies  with  the  exception  that  "if  several 
policies  were  issued  on  one  application  in  the  same  year  only  one  of 
them  was  reported."  There  is  nothing  in  Mr,  Messenger's  paper 
to  show  that  he  made  an  elimination  of  this  kind.  In  getting  up 
the  Thirty  Offices  Table,  the  name  of  the  insured  was  not  given, 
and,  of  course,  the  experience  was  by  policies  and  not  by  lives. 
On  the  other  hand,  when  the  H^^  Table  was  in  course  of  prepara- 
tion, much  trouble  and  labor  were  expended  upon  the  work  of 
getting  an  experience  strictly  by  lives.  Eeferring  to  the  table,  we 
read  in  the  volume  "  Mortality  Experiences  of  Life  Insurance  Com- 
panies, collected  by  the  Institute  of  i^ctuaries,"  published  in  1869, 
as  follows :     "The  main  points  to  be  attended  to  were — 

"a.  The  first  and  most  im.portant  point,  that  tlie  cards  should 
contain  the  name  of  the  life  assured,  so  that  any  person  whose  life 
was  assured  at  the  same  time  in  more  than  one  Office  might  be 
counted  once  only  during  the  period  under  observation.  This  is 
of  the  greater  consequence,  as  the  considerable  extension  of  life 
assurance  business  of  late  years  has  led  not  only  to  numerous 
policies  being  effected  on  a  single  life,  but  (partly  in  consequence 
thereof  or  by  reason  of  the  large  assurances  now  effected)  to  the 
same  life  appearing  either  directly  or  by  reassurance  in  the  books 
of  different  Companies." 
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In  comparing  the  experiences  of  the  Mutual  Benefit,  the  Con- 
necticut Mutual,  and  the  Travelers,  we  naturally  iind,  partly  at  least 
as  a  result  of  the  different  methods  employed,  that  the  ratio  of 
amounts  to  numbers  is  greater  in  the  two  former  companies,  where 
the  exposure  was  taken  on  lives,  than  in  the  Travelers. 

Another  peculiarity  of  Air.  Messenger's  investigation,  and  one 
that  the  present  writer  does  not  remember  to  have  noticed  else- 
where, is  that  the  period  of  issue  of  the  policies  under  consideration 
is  very  much  greater  than  the  j)eriod  of  exposure.  The  main  tables 
in  this  paper  cover  the  issues  of  43  years,  from  the  beginning  of  the 
Company's  business  in  1866  to  the  end  of  the  year  1908,  while  the 
exposures  begin  with  1897  and  go  to  the  end  of  1908,  covering 
12  years,  which  pretty  nearly  correspond  to  the  term  for  which 
Mr.  Messenger  has  held  his  present  position  as  Actuary  of  the 
Travelers.  As  a  result,  we  have  in  Table  2,  the  summary  of  the 
Travelers'  experience  by  year  of  issue,  all  the  experience  that  the 
Company  has  had  under  the  issues  of  1897  and  later  years,  but 
for  the  issues  of  1896  the  first  year's  experience  is  eliminated,  for 
1895  the  first  and  second  years'  experience,  and  so  on,  until  reach- 
ing the  oldest  policies,  namely,  those  issued  in  1866,  we  have  no 
experience  under  them  prior  to  their  thirty-first  year  of  duration. 
This  feature  is,  of  course,  to  be  taken  into  account  in  all  com- 
parisons with  the  experience  of  other  companies;  though  the  sum- 
mary of  ratios  of  the  Travelers'  experience  from  1897  onward  on 
all  policies  not  over  five  years  old  is  given  in  Table  19. 

Looking  for  the  general  and  important  results  shown  by  Table 
2,  we  find  that  the  whole  body  of  the  insurance  shows  a  very  low 
and  satisfactory  rate  of  mortality,  the  ratio  of  actual  to  expected  by 
numbers  being  .762  and  by  amounts  being  .820.  It  is  noticeable 
that  these  favorable  figures  are  largely  due  to  the  experience  under 
the  issues  of  the  last  nine  years.  If  we  take  the  years  of  issue  from 
1866  to  1899  inclusive,  we  find  that  the  ratio,  by  number,  of  the 
actual  loss  to  the  expected  is  .832,  and  by  amount  it  is  .914,  wliile 
the  issues  for  1900  to  1908  inclusive,  show  a  ratio  of  actual  to  ex- 
pected of  .562  by  numbers  and  .559  by  amount. 

The  compiler  has  shown  considerable  ingenuity  in  presenting  the 
results  in  different  forms  and  gives  some  Results  of  the  investiga- 
tion of  special  classes  that  are  new  and  interesting.  For  example. 
Table  20,  showing  the  experience  of  policies  reinsured  in  other  com- 
panies, gives  a  ratio  of  actual  to  expected  of  .75,  and  Table  21, 
giving  the  experience  of  reinsurance  received  from  other  companies, 
shows  a  ratio  of  .62;  concerning  which  results  it  is  remarked  that 
"  both  experiences  are  much  more  favorable  than  the  general  ex- 
perience of  the  Company,  and  decidedly  more  favorable  than  the 
Company's  general  experience  on  policies  of  $10,000  and  over." 

Mr.  Messenger's  comments  on  the  various  tables  and  the  deduc- 
tions that  he  makes  from  the  numerical  results  are  not  the  least 
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interesting  part  of  the  paper.  Referring  to  Tables  9  and  10,  he 
says  that  "these  tables  show  clearly  that  there  is  very  little  gain 
from  mortality  on  a  risk  after  it  has  attained  age  fifty,  whatever  the 
age  at  issue."  Commenting  on  Table  12,  he  says  "  There  is  very 
little  doubt  in  my  mind  that  this  higher  mortality  rate  on  large 
policies  is  to  a  considerable  extent  due  to  the  pressure  to  which 
practically  all  companies  are  more  or  less  subject  to  secure  the  issu- 
ing of  large  policies  in  the  case  of  rather  questionable  risks."  This 
problem  as  to  what  causes  higher  mortality  under  larger  insurances 
is  one  that  we  have  with  us,  if  not  'always,  at  least  a  good  deal  of 
the  time.  The  Specialized  Mortality  made  a  class  of  the  insurances 
where  there  was  an  amount  of  $20,000  or  over  on  the  same  applica- 
tion, and  the  investigation  showed  that  "  notwithstanding  the  care 
always  taken  in  the  selection  of  such  risks,  the  result  is  unfavor- 
able except  upon  young  entrants,  and  increasingly  so  with  the  in- 
crease of  the  ages  at  entry."  It  is  very  probable  that  the  cause 
assigned  by  Mr.  Messenger  is  one  of  several  causes  that  con- 
tribute to  produce  this  result.  It  seems  probable  also  that  the 
general  belief  is  correct  that  the  men  who  carry  large  insurances 
are  men  who  carry  large  business  responsibilities  and  are  living 
strenuous  and  wearing  lives.  Furthermore,  the  large  insurances 
are,  generally  speaking,  issued  on  lives  at  or  beyond  middle  age, 
and  the  later  years  of  life  are  not  the  ones  at  which  a  favorable 
mortality  experience  is  most  likely  to  be  found. 

One  of  the  most  interesting  and  most  emphatic  expressions  of 
opinion  is  contained  in  the  comments  on  Table  19  in  which  Mr. 
Messenger  says  "A  study  of  the  Travelers'  experience  with  special 
reference  to  the  general  improvement  in  the  mortality  rate  in  con- 
nection with  the  results  in  different  sections  of  the  country,  con- 
vinces me  that  insisting  upon  the  urinalysis  and  inspection  report, 
and  a  competent  medical  examiner,  and  an  agent  who  realizes  that 
in  the  long  run  it  is  against  his  own  interest  to  work  off  a  bad 
risk  on  the  Company,  has  much  more  to  do  with  the  determination 
of  the  mortality  rate  than  climatic  or  sanitary  conditions."  We 
shall  all  agree  with  the  writer  that  the  favorable  influences  named 
have  a  most  potent  efEect  in  determining  the  character  of  the  risks 
insured.  Whether  broader  investigations  would  show  that  they 
really  offset  climatic  and  sanitary  conditions  is  a  little  more  doubt- 
ful. Practically,  it  may  perhaps  be  found  that  the  region  where 
climatic  and  sanitary  conditions  are  least  favorable,  is  also  to  a 
considerable  extent  the  place  where  many  of  the  agents  and  ex- 
aminers are  of  an  inferior  grade.  The  whole  su])ject  is  an  interest- 
ing and  important  one,  and  there  can  be  no  doubt  that  insurance  in 
what  have  been  considered  unfavorable  regions  is,  to  some  extent, 
put  in  a  better  light  by  the  modem  advances  in  knowledge  and  im- 
provements in  sanitary  regulation. 
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Me,  Hunter: 

Mr.  Messenger's  paper  is  full  of  information  for  actuaries,  and 
the  members  of  our  Society  are  greatly  indebted  for  his  contrib- 
ution. There  are  so  many  points  of  interest  that  a  full  discus- 
sion would  occupy  as  many  pages  as  the  original  paper. 

The  first  point  which  appeals  to  the  actuary  is,  that  the  mor- 
tality by  amounts  of  insurance  is  greater  than  by  policies,  a  con- 
dition which  seems  to  exist  in  all  American  insurance  companies. 
The  dijfference  between  the  mortality  by  policies  and  by  amounts 
is  most  noticeable  after  the  effect  of  selection  has  worn  off,  the 
ratio  to  the  American  after  the  first  ten  years  of  exposure  being 
88%  for  the  former  and  98%  for  the  latter. 

The  three  experiences  published  in  recent  years, — the  Mutual 
Benefit,  Travelers,  and  New  York  Life, — enable  us  to  prepare  a 
very  interesting  table  of  the  relative  mortality  by  amounts  insured, 
but  in  order  to  do  so  it  is  necessary  to  convert  the  years  of  ex- 
posure (calendar  years)  into  policy  years,  which  has  been  done 
approximately  in  the  case  of  the  Travelers  and  the  Mutual  Benefit. 

New  York  Life     Travelers  Ins.  Co. 

1872-1904  (1910) 

57%  io^c 

72  63 

74  70 

78  80 

93  97 

The  mortality  after  the  tenth  year  depends  partly  on  the  dura- 
tion of  the  business  and  partly  on  the  plan  of  insurance.  One 
company  might,  for  example,  have  a  large  amount  of  endowment 
business  on  its  books,  and  another  might  have  principally  ordinary 
life  policies  of  long  duration,  in  which  case  the  latter  would 
show  a  higher  ratio  of  the  American  than  the  former. 

With  regard  to  the  mortality  at  the  old  ages  of  entry-,  the  ex- 
perience of  the  Travelers  by  policies  was  68%  of  the  American 
for  ages  of  exposure  under  60,  while  it  was  95%  for  ages  60 
and  over,  the  difference  being  as  great  wh^  the  mortality  is  taken 
by  amounts  insured.  The  division  of  the  data  into  ages  at  issue 
under  and  over  60  seems  to  show  that  the  high  mortality  after 
age  60  on  policies  issued  prior  to  that  age  is  principally  due  to 
business  on  which  the  effect  of  medical  selection  has  worn  off 
before  that  age.  The  mortality  under  policies  issued  at  ages  over 
60  is  more  favorable  than  in  previous  published  experiences,  which 
may  be  partly  due  to  the  policies  being  of  a  short  average  duration 
and  partly  to  great  care  in  selection.  It  is  necessary  in  my  judg- 
ment to  require  a  stringent  selection  for  ages,  say,  55  and  over, 
and  to  grant  comparatively  small  amounts  of  insurance  at  ages 
above  60,  the  amount  decreasing  with  the  advancing  age  at  issue. 


Mutual  Benefit 

Policy  Year. 

1845-19U3 

1st 

52% 

2nd 

63 

3rd  and  4th 

73 

oth-9th 

80 

10th  and  after 

92 
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There  is  an  imdoubted  selection  against  the  company  at  the  old 
ages  at  entry;  the  premiums  are  so  high  relatively  that  there  is 
little  incentive  to  take  insurance  in  the  majority  of  cases  unless 
the  applicant  is  apprehensive  as  to  his  longevity,  or  unless  the 
beneficiaries  think  an  insurance  policy  a  good  speculation.  The 
view  of  certain  officers  of  insurance  companies,  therefore,  that  the 
premiums  are  sufficiently  high  to  justify  companies  in  accepting 
applicants  freely  at  the  older  ages  of  entry  does  not  seem  to  me 
to  be  correct. 

The  Travelers'  experience  by  plan  of  insurance  confirms  the 
opinion  generally  held  that  the  mortality  under  endowment  in- 
surances is  distinctly  more  favorahle  than  under  ordinary  life. 
It  also  brings  out  clearly  that  there  is  a  selection  in  favor  of  the 
company  by  those  who  take  20  payment  life  policies.  The  ex- 
perience of  the  Travelers  is  on  the  same  lines  as  that  of  the 
British  Offices'  Experience  (1863  to  1893),  the  relative  mortality 
in  the  latter  experience  being  lower  on  limited  payment  life  than 
on  endovs'?nent  insurances.  The  lower  mortality  in  Britain  under 
the  limited  payment  life  plan  than  under  the  endowment  is  pos- 
sibly due  to  the  practice  of  limiting  border-line  risks  to  endow- 
ment insurance. 

In  connection  with  the  relative  mortality  in  the  South,  Mr.  Mes- 
senger does  not  state  whether  the  more  unhealthful  sections  of 
certain  States  have  been  excluded  from  the  operations  of  his 
Company.  I  question  whether  satisfactory  deductions  can  be 
made  from  any  experience  unless  such  facts  are  known  and  also 
whether  it  is  the  practice  to  limit  policies  to  endowment  plans. 
In  this  connection  I  should  like  to  give  my  reasons  for  not  being 
in  favor  of  a  collective  investigation  into  the  mortality  experience 
in  the  South  at  the  present  time,  that  subject  having  been  thor- 
oughly discussed  by  the  Joint  Committee  of  the  Medico-Actuarial 
Investigation.  Until  recent  years  few  companies  had  been  seeking 
business  in  the  more  unhealthful  Southern  States,  such  as  Louisi- 
ana and  Mississippi,  and  these  companies  have  been  applying  dif- 
ferent methods  of  selection  to  their  cases.  For  example,  one  com- 
pany accepted  business  freely  in  the  best  sections  of  all  the  South- 
ern States;  another  made  a  very  careful  medical  selection  in  the 
hope  that  the  more  severe  selection  would  offset  the  extra  mor- 
tality from  habitat.  That  results  in  heterogeneous  data,  which 
would  not  enable  us  to  draw  correct  deductions  from  the  sta- 
tistics. Furthermore,  the  mortality  in  the  South  has  been  im- 
proving steadily  in  many  sections  so  that  the  experience  prior  to 
fifteen  years  ago  would  not  be  a  satisfactory  guide  for  the  future. 
You  are,  of  course,  aware  that  the  Joint  Committee  received  a 
request  from  several  companies  to  make  a  collective  investigation 
of  the  mortality  in  the  Southern  States,  and  plans  have  accord- 
ingly been  made  for  such  an  investigation,  provided  sufficient 
companies  contribute  their  data. 
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There  is  a  matter  regarding  wiiicli  Mr.  Messenger  and  I  have 
a  difference  of  opinion,  and  on  which  we  have  agreed  to  differ, 
namely,  the  tahle  to  be  used  in  measuring  a  mortality  experience. 
In  making  a  mortality  investigation  there  are  two  main  objects  to 
be  accomplished : 

(a)  to  determine  whether  the  premium  rates  are  sufficient; 

(b)  to  determine  whether  the  mortality  is  higher  in  a  particular 

group  than  the  average  of  the  whole  company. 
If  (a)  is  the  sole  object,  then  an  ultimate  table  like  the  Actuaries* 
or  American  may  be  used;  but  if  the  object  is  partly  (a)  and 
partly  (b),  it  would  be  advisable,  in  my  judgment,  to  use  some 
kind  of  a  select  table  representing  the  experience  of  the  company 
on  standard  risks :  for  example,  the  select  table  used  in  the  Special- 
ized, known  as  the  Modified  Healthy  English,  the  Compound  Pro- 
gressive of  the  ISTew  York  Life,  or  such  a  modification  of  these 
as  has  been  found  necessary  for  each  individual  company.  By  that 
means  we  are  instantly  enabled  to  have  a  grasp  of  what  percentages 
mean,  as  100%  is  the  proper  ratio  of  actual  to  expected  death 
losses,  irrespective  of  whether  the  policies  have  been  one,  ten,  or 
t^venty  years  in  force ;  whereas,  if  an  ultimate  table  like  the  Ameri- 
can is  used,  the  average  duration  of  the  policies  must  be  known 
before  the  proper  ratio  can  be  determined.  Take,  for  example, 
the  measuring  of  the  expected  mortality  of  the  policies  issued  in 
any  company  from  the  years  1895  to  1908  inclusive,  traced  to  the 
anniversaries  in  1909.  The  actuary  of  the  company  may  know 
that  the  expected  mortality  among  such  a  group  should  be  about 
75%  of  the  American;  but  no  one  else  could  know  within  proba- 
bly 10%,  as  it  would  depend  partly  upon  the  average  duration  of 
the  business,  which  might  have  been  issued  principally  in  the  vears 
1895  to  1900  or  largely  in  the  years  1903  to  1908.'  I  make  this 
point  at  the  present  time  in  the  hope  that  it  will  encourage  future 
investigators  to  publish  their  experience  measured  not  only  by  an 
ultimate,  but  also  by  a  select  table. 

Mr.  Crawford: 

When  asked  by  the  President  to  write  a  critique  upon  Mr.  Mes- 
senger's paper,  "Life  Experience  of  the  Travelers  Insurance  Com- 
panj'',"  I  replied  affirmatively,  not  realizing  fully  what  I  was  un- 
dertaking, although  I  had  previously  thereto  read  the  paper. 

Mr.  Messenger's  comments  upon  the  several  tables  are  so  clear, 
and  the  tables  themselves  so  clear,  that  there  seems  to  be  little 
occasion  for  further  comment,  and  from  their  nature  but  little 
opportunity  for  criticism.  The  tables  speak  for  themselves,  and 
to  review  the  paper  is  very  much  like  attempting  to  write  a  criti- 
cism of  the  multiplication  table. 

The  paper  is  interesting  and  illuminating  in  many  ways,  and 
I  feel  that  the  Society  is  under  obligation  to  Mr,  Messenger  for 
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his  painstaking  work,  and  particnlarl}^  to  the  Travelers  Insur- 
ance Company  for  permitting  his  findings  to  be  placed  on  exhibit 
before  the  Society. 

My  promised  criticism  will  consist  of  only  some  brief  com- 
ments upon  some  of  the  tables,  rather  supplementary  in  character, 
to  what  iias  so  clearly,  although  in  many  instances  very  briefly, 
been  said  by  Mr.  Messenger. 

It  should  be  kept  in  mind  that  the  experience  of  the  Company 
as  given  by  Mr.  Messenger  is,  for  most  of  the  tables,  limited  to 
the  years  1897  to  1908  inclusive,  not  upon  issues  of  those  years 
alone,  but  of  such  insurance  as  during  those  years  was  in  force 
from  the  issue  of  1866  on  down  to  1908  inclusive.  The  material, 
therefore,  is  not  altogether  homogeneous,  some  of  it  being  of  con- 
siderable age  upon  which  mortality  had  been  operating  for  a  good 
many  years;  some  of  it  recent  and  fresh  from  the  medical  ex- 
aminers' hands. 

Table  1.  Mr.  Messenger  directs  attention  to  the  fact  that  the 
years  1907  for  numbers,  and  1903  for  amounts,  were  the  most 
favorable  years.  It  is  of  course  to  be  expected  that  the  m.ost 
favorable  years  should  be  from  exposures  of  recent  selection.  It 
is  to  be  noted  that  the  ratio  of  actual  to  expected  for  each  of  the 
years  1897  to  1908  inclusive  is,  as  already  pointed  out,  deduced 
from  the  total  exposure  of  the  year,  inclusive  of  the  risks  com- 
paratively new  or  fresh  from  the  examiners'  hands. 

Table  2.  A  comparison  of  totals  of  Tables  1  and  2  indicates 
a  probable  error  in  Table  1,  the  totals  of  Table  2  agreeing  with 
the  totals  of  ■  subsequent  tables.  The  total  expected  of  Table  1 
agrees  with  that  of  Table  2,  but  the  totals  of  actual  loss  disagree, 
that  of  Table  2  exceeding  that  of  Table  1  about  26,500.  This 
exhibit  is  interesting  and  instructive.  It  shows  a  rather  high  mor- 
tality by  both  numbers  and  amounts,  somewhat  higher  by  amounts 
than  by  numbers  down  to  and  including  1893,  in  a  number  of  in- 
stances exceeding  the  tabular  by  the  American  Table  of  Mortality. 
After  1893  the  influence  of  fresh  material  and  possibly  better 
selection  is  plainly  seen.  The  results  1866  to  1893  are  in  the 
average  high,  contrary  to  other  experience  on  old  business.  Not 
infrequently  is  it  found  that  a  block  of  old  insurance,  upon  which 
the  old  man  with  his  hour-glass  and  scythe  has  been  operating 
for  years,  thereafter  shows  a  mortality  experience  lower  than  the 
general  experience  on  all  business  examined.  The  bad  risks  that, 
notwithstanding  the  medical  examination,  come  to  the  company 
are  in  the  course  of  time  weeded  out,  leaving  a  residuum  really 
better  than  the  average  of  the  risks  at  the  outset. 

Table  3.  We  have  here  an  exhibit  which  shows  the  ratios  of 
expected  to  actual  by  years,  1  to  43  inclusive,  of  exposure.  The 
first  year  exposures,  I  understand,  include  the  issues  of  1897  to 
1908  inclusive;  second  year  exposures  include  1896  to  1907  in- 
clusive; and  third  year  exposures  1895  to  1906  inclusive,  the  43d 
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year  including  the  issues  of  1866.  These  exposures  are  adjusted 
for  calendar  years,  the  first  year  exposure  accordingly  covering  an 
average  of  six  months,  which  will  explain  the  large  increase  in 
amounts  as  sho^Ti  from  first  to  second  year  exposure. 

Mr.  Messenger's  introductory  remark,  to-wit:  that  the  full  tabu- 
lar rate  is  not  reached  until  the  19th  year  of  exposure  by  num- 
bers and  the  13th  year  by  amounts,  by  inference  suggests  that  we 
should  expect  that  the  mortality  experience  on  the  issues  of  any 
particular  year  should,  as  a  matter  of  course,  after  the  expira- 
tion of  a  number  of  years,  reach  the  full  tabular,  and  that  such 
result  may  be  expected  at  from  fifteen  to  twenty  years  after  issu- 
ance. It  seems  to  be  pretty  well  settled  that,  if  due  care  be  exer- 
cised in  the  selection  of  risks,  the  actual  mortality  experience 
may  be  expected  to  be  well  within  the  tabular,  according  to  either 
the  American  or  the  Actuaries'  Table  of  Mortality,  even  well  on 
to  the  limit  of  the  table.  The  results  here  suggest  that  possibly 
there  was  not  as  great  care  exercised  in  the  selection  of  risks  down 
to  say  twenty  years  ago  as  there  has  been  since,  and,  indeed,  Mr. 
Messenger  in  another  part  of  his  paper  seems  to  support  this  view. 

Table  4.  Mr.  Messenger  here  calls  attention  to  the  sudden  jump 
to  96.6  at  group  age  50  to  54.  May  not  the  explanation  of  this 
be  due  to  the  probable  fact  that  the  attained  ages,  ages  of  ex- 
posure, from  50  upwards,  are  under  policies  of  considerable  age, 
written,  some  of  them,  many  years  prior  to  the  period  of  exposure, 
1897  to  1908  inclusive?  If  so,  the  results  to  which  he  directs 
attention  would  be  clearly  in  harmony  with  the  results  of  the 
preceding  table. 

In  passing  I  direct  attention  to  the  ratio,  actual  to  expected, 
on  ages  of  exposure  over  84.  This  may  be  due  to  the  peculiarity 
of  the  mortality  table,  which,  as  we  all  know,  was  somewhat 
abruptly  rounded  off  so  as  to  terminate  at  age  96. 

The  second  part  of  the  table  on  the  surface  of  things  indicates 
a  heavier  mortality  at  attained  age  under  60  than  60  and  over. 
It  should  be  observed,  however,  that  the  second  part  of  the  table 
would  necessarily  be  largely  well  within  the  influence  of  medical 
selection. 

Tables  5  and  6.  These  tables  appear  'to  show  the  Company's 
mortality  gains  limited  to  the  first  ten  years  practically ;  that 
after  ten  years  its  mortalit}^  has  been  practically  equal  to  the  tabu- 
lar. I  think  we  should  be  careful  not  to  accept  this  as  a  general 
conclusion.  Had  the  ratios  been  deduced  from  the  entire  ex- 
posure instead  of  the  exposures  of  twelve  years,  and  to  the  entire 
insurance  instead  of  to  the  residuum  under  the  twelve-year  period, 
1897  to  1908  inclusive,  the  results  would  undoubtedly  have  been 
quite  different,  and  probably  would  have  shown  substantial  mor- 
tality gains  for  a  considerable  period  greater  than  ten  years.  Some 
of  the  matei'ial  here  operatod  upon  is  old,  and  the  experience  for 
quite  a  number  of  years  after  ten  years  and  before  1897,  is  lost 
sight  of. 
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Table  7.  Tliis  exhibit  calls  for  no  special  comment.  It  shows 
that  the  heaviest  insurances  are  caiTied  at  ages  from  about  45  to 
60.     This  accords  well  with  other  observation. 

Talle  8.  The  ^'Several  Results  of  a  Somewhat  Miscellaneous 
Character/'  suggests  the  question,  how  many  years  from  1897  for 
the  Travelers  Insurance  Company  would  elapse  before  the  aver- 
age attained  age  and  the  average  age  at  issue  would  be  reduced 
to  zero? 

Keeping  in  mind  the  character  of  the  material  under  observa- 
tion, the  results  to  which  attention  is  directed  are  easily  explained ; 
the  large  residuum  of  old  insurance  at  an  average  attained  age, 
necessarily  considerably  advanced,  of  course  went  off  during  the 
twelve  years  at  a  much  greater  rate  than  that  of  the  considera- 
ble volume  of  new  insurance  entered  during  the  same  period,  and 
of  course  at  a  much  less  average  age. 

I  would  direct  attention  here  to  the  practical  uniformity  of  the 
amount  per  thousand  paid  year  by  year,  an  average  of  approximately 
twelve  dollars  per  thousand. 

Tables  9  and  10.  Table  9  is  a  rearrangement  of  ratios  of  Table 
5,  and  Table  10  condensed  from  Table  9.  They  call  for  no  com- 
ment other  than  given  on  Table  5. 

Table  11.  This  exhibit  corroborates  what  has  generally  been 
observed,  to-wit:  that  the  heaviest  mortality  is  experienced  on  the 
low  premium  policies  and  conversely;  also  that  adverse  selection 
is  to  be  expected  from  full  paid  and  term  insurance  resulting 
from  discontinuance  of  premium.  The  low  rate  on  the  premium 
paying  term  results,  without  doubt,  from  the  fact,  as  Mr.  Mes- 
senger shows,  that  it  is  mostly  new.  Premium  paying  term  in- 
surance, however,  may  be  safely  issued  if  sufficient  care  be  exer- 
cised in  its  selection  and  the  term  made  sufficiently  short. 

Table  12.  This  exhibit  substantiates  what  has  also  frequently 
been  observed,  namely,  that  the  heavier  mortality  is  likely  to  be 
found  with  the  larger  risks,  particularly  when  issued  in  response 
to  single  proposals  therefor,  also  to  several  proposals  made  within 
a  short  time,  and  at  ages  somewhat  advanced,  say  50  to  65. 

Table  13.  The  classification  of  States  here  is  commendable, 
each  section  comprising  States  of  somewhat  similar  conditions  of 
topography,  climatology,  'hygiene,  etc.  An  investigation  of  mor- 
tality by  large  areas  of  approximately  like  conditions  is  quite  as 
satisfactory  as  one  made  by  separate  States;  State  boundary  lines 
have  no  bearing  upon  mortality. 

The  State  of  Ohio  is  placed  in  Section  2.  I  think  it  might, 
with  propriety,  be  included  in  Section  1. 

The  high  rate  for  Section  4  is  not  at  all  surprising.  I  know 
of  one  company  that,  because  of  a  like  experience,  has  from  first 
to  last  withdrawn  from  nearly  the  whole  of  that  section. 

Tables  14,  15,  16,  17.  These  exhibits  call  for  no  special  com- 
ments other  than  given  by  Mr.  Messenger. 
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Table  IS.  Mr.  Messenger  directs  attention  to  the  fact  that  this 
experience  is  much  more  favorable  on  amounts  than  on  numbers, 
contrary  to  what  is  shown  by  the  other  tables  to  have  been  the 
Company's  general  experience — greater  by  amounts  than  by  num- 
bers. I  should  like  to  ask  him  if  the  more  favorable  experience 
by  amounts  than  by  numbers  may  not  be  due  to  the  amounts  aver- 
aging less  than  for  men.  The  experience,  as  a  whole,  is  very 
favorable  and  undoubtedly  due,  as  Mr.  Messenger  says,  to  the 
high  standard  maintained  in  the  selection  of  the  risks.  It  would 
be  interesting  to  know  in  just  what  way  the  moral  hazard  ele- 
ment to  which  he  refers  was  handled. 

Table  19.  It  is  not  clear  in  what  manner  the  material  from 
which  the  results  of  this  table  were  deduced  'has  been  arranged 
and  combined.  Mr.  Messenger  describes  the  table  as  giving  a 
summary  of  the  general  experience  on  policies  not  over  five  years  old, 
starting  with  the  exposure  of  1897  to  1901  inclusive  and  then 
adding  the  exposure  of  one  year  at  a  time  up  to  1908  inclusive. 
From  this  it  would  appear  probable  that  the  material  used  com- 
prised policies  five  years  old  or  less  so  far  as  the  dates  of  issue 
would  bring  material  within  the  period  of  observation.  To  illus- 
trate, the  issues  of  1893  would  have  at  least  one  year  wirhin  the 
observation  period  and  still  not  be  outside  of  the  exposure  period,  five 
years.  The  issues  of  1894  in  like  manner  would  have  two  years 
within  the  exposure  period,  and  so  on.  The  issues  of  1897  would 
have  five  years  of  observation,  1897  to  1901  inclusive.  If  one 
year's  exposure  be  added  to  this  latter  as  an  illustration,  we  should 
then  have  an  exposure  of  six  years,  and  yet  the  caption  of  the 
table  says,  "on  all  policies  not  over  five  years  old,"  whence  I  con- 
clude that,  as  the  additional  year  of  exposure  is  added,  the  poli- 
cies that  have  already  had  a  five  years'  exposure  must  be  elimi- 
nated, and  yet  the  several  items  of  the  table  seem  to  justify  an 
exposure  beginning  with  1897.  I  should  be  glad  if  Mr.  Mes- 
senger would  kindly  explain  just  how  the  matter  was  arranged. 
It  seems  to  me  probable  that  the  arrangement  of  the  material  may 
have  been  such,  at  least  for  the  latter  half  of  the  table,  as  to  result 
in  a  decreased  average  age  of  policies  undei;  observation;  in  other 
words,  a  decrease  of  the  average  time  from  the  medical  exam- 
iners' hands,  for  I  understand  that  the  exposure  was  not  con- 
tinued beyond  1908,  so  that  policies  issued  in  1905,  for  example, 
would  be  under  observation  for  four  years  only,  those  of  1906  for 
three  years  only,  etc.  If,  as  the  result  of  the  arrangement  of 
material,  the  average  age  would  thus  be  reduced,  the  result  would 
naturally  be  a  decrease  in  the  mortality  rate  quite  independently 
of  improved  methods  in  medical  selection  to  which  Mr.  Messenger 
directs  attention. 

The  remaining  tables,  20  to  23,  I  find  no  occasion  for  comment- 
ing upon. 
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Oral  Discussion. 

Mr.  J.  D.  Craig  :  This  seems  to  be  about  the  first  general  ex- 
perience made  up  largely  from  non-participating  policies ;  and 
while  each  company  has  its  own  problems  it  is  interesting  to  note 
that  the  mortality  on  non-participating  policies  can  be  brought 
down  to  normal  despite  the  general  opinion  that  non-participating 
policies  will  experience  a  higher  mortality  than  participating.  I 
should  like  also  to  mention  in  that  connection,  that  for  the  last 
year  the  company  with  which  I  am  connected  and  which  does 
exclusively  non-participating  business,  showed  a  mortality  practi- 
cally the  same  as  that  produced  by  the  Compound  Progressive  of 
the  New  York  Life. 

Mr.  Gore:  I  am  rather  inclined  to  agree  with  Mr.  Messen- 
ger's plan  of  using  the  American  Experience  Table  for  compari- 
son, rather  than  with  that  of  Mr.  Hunter  of  using  a  specialized 
table.  Possibly  if  the  Compound  Progressive  Table  of  the  New 
York  Life  had  been  published,  that  might  have  served  as  a  stand- 
ard for  a  number  of  years.  There  is  no  doubt  a  tendency  toward 
a  more  favorable  mortality  rate,  especially  at  the  younger  ages  of 
life,  and  if  we,  as  actuaries,  should  begin  now  to  take  a  special- 
ized table  as  our  standard,  it  might  aid  us  in  comparing  results 
with  tables  that  had  been  published  in  recent  years,  but  we  would 
soon  realize  that  the  table  was  not  continuing  to  be  exactly  standard 
and  that  100%  of  the  table  was  not  normal.  So  we  would  be 
starting  out  on  a  table  which  might  be  temporarily  standard,  but 
would  not  remain  so.  Hence  although  in  our  own  companies  and 
for  our  own  use  we  certainly  ought  to  work  with  some  standard 
that  is  as  nearly  perfect  as  possible,  it  is  a  question  in  my  mind 
whether  we  ought  to  use  in  our  publications  a  table  which  in  a 
few  years  may  not  fulfill  the  conditions  which  Mr.  Hunter  has 
mentioned. 

Mr.  Welch:  About  the  time  I  was  connected  with  the  Trav- 
elers Insurance  Company,  it  began  to  write  installment  policies. 
I  think  it  was  the  first  company  to  write  installment  policies,  and 
very  soon  it  wrote  them  in  great  numbers,  and  large  policies. 
After  I  had  left  that  Company  I  know  that  it  continued  writing 
very  large  policies  and  in  large  numbers  and  an  actuary,  one 
of  the  Officers  of  this  Society,  in  speaking  of  it  predicted  at  that 
time,  a  mortality  experience  on  that  class  of  policies  which  would 
resemble  the  mortality  experience  on  temi  insurance  on  account 
of  the  low  premium  for  the  face  of  the  policy.  If,  in  the  ordinary 
life  policies,  are  included  a  large  amount  of  the  ordinary  life  in- 
stallment policies,  it  would  be  very  interesting  to  know  how  the 
elimination  of  those  policies  from  the  general  experience  would 
affect  the  total  percentage  which  has  been  found  so  high  on  ordi- 
nary life  policies. 
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Mr.  Messenger:  This  paper  in  the  number  of  subjects  which 
it  takes  up^  is  probably  the  most  complete  that  has  been  pub- 
lished. It  has  brought  to  my  mind  this  fact,  that  we  have  just  as 
much  to  learn  in  the  future  about  the  science  of  life  insurance 
as  we  have  learned  up  to  date.  It  seems  to  me  that  there  is  a 
great  opportunity,  particularly  for  the  young  man,  to  carry  out 
investigations  of  this  kind,  and  carry  them  out  further  than  they 
have  been  carried.  There  is  a  great  opportunity  for  the  young 
man  to  learn,  and  a  great  amount  which  we  still  have  to  learn. 

In  regard  to  the  experience  in  the  South.  The  papers  have 
not  referred  very  extensively  to  that,  but  from  some  criticisms 
I  have  seen,  and  from  conversations  with  certain  persons,  I  have 
obtained  the  idea  that  possibly  my  paper  gave  the  impression  that 
our  experience  in  the  South  has  been  worse  than  is  really  the 
fact.  Of  course,  we  did  have  a  very  unfavorable  experience  in 
the  South,  but  it  was  almost  entirely  unknown  business,  princi- 
pally on  the  ordinary  life  plan;  and  there  has  been  a  decided 
improvement  in  nearly  all  parts  of  the  South  within  recent  years. 
I  first  noticed  evidence  of  that  about  ten  years  ago,  and  it  has 
been  continuing  ever  since,  and  two  or  three  of  the  States  in  the 
South  now  are  as  good  as  up  here  in  the  Xorth.  In  that  connec- 
tion I  might  say  that  my  study  of  Southern  experience  has  gotten 
me  somewhat  interested  in  conditions  down  there.  I  started  out 
two  weeks  ago,  on  a  two  months'  trip  through  the  South,  studying 
sanitary  conditions.  I  have  already  visited  several  cities  in  Ken- 
tucky, Tennessee,  and  West  Virginia.  The  most  interesting  fact 
is  that  nearly  all  of  the  cities  I  have  visited  have,  within  the 
last  six  or  seven  years — four  of  them  within  the  last  three  years — , 
established  quite  a  satisfactory  system  of  water-works ;  many  of 
them  having  filtration  plants.  Louisville,  until  about  three  years 
ago,  took  its  water  straight  from  the  Ohio;  ISTashville,  until  about 
two  years  ago,  took  its  water  straight  from  the  Cumberland. 
Chattanooga  and  Knoxville,  until  about  three  years  ago,  took 
their  water  straight  from  the  Tennessee.  Now  they  have  scien- 
tific methods,  with  competent  men  in  control,  and  it  seemed  to 
me  that  the  only  question  is  whether  or  n9t  the  Board  of  Health 
(which  is  generally  political  in  character)  will  allow  these  coni- 
patent  persons  to  properly  carry  on  the  work. 

Supplementary  Note  hy  Mr.  Messenger  in  Reference  to  Points 
Raised  in  the  Written  Discussion. 

Concerning  the  Travelers'  experience  on  women,  the  small  average 
amount  of  policies  on  these  risks  has  undoubtedly  had  something 
to  do  with  the  favorable  experience,  but  my  opinion  is  that  the 
unusually  careful  selection  of  the  risks  has  been  the  main  cause. 

In  regard  to  the  Company's  experience  in  the  South,  tliere 
has   been   practically   no   business   in   Mississippi,    a   very   small 
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amount  of  business  in  Louisiana,  and  a  small  amount  of  business 
in  other  undesirable  sections  bordering  on  the  Gulf  and  near 
the  Atlantic  Coast  in  North  and  South  Carolina. 

If  the  experience  had  been  worked  up  separately  for  any  limited 
portion  of  Southern  territoiy  generally  recognized  as  unsanitary, 
the  amount  of  exposure  would  have  been  so  limited  as  to  be  of 
very  little  value. 

It  should  also  be  noted  that,  even  on  the  Company's  total 
experience,  the  exposure  at  the  very  high  ages  is  not  sufficiently 
great  to  be  taken  as  a  very  reliable  guide. 

Eegarding  the  question  of  a  select  table  as  a  standard  of  com- 
parison for  mortality  experience,  my  main  objection  is  from  the 
standpoint  of  uniformity.  If  we  had  a  select  table  generally 
recognized  and  generally  adopted  as  a  standard  in  computation, 
there  would  be  very  strong  reasons  for  my  using  such  a  table 
as  a  basis  instead  of  the  American  Experience.  But,  whatever 
the  merits  of  any  of  the  select  tables  in  existence,  no  one  has 
been  generally  adopted  in  this  country  as  such  a  standard,  and 
until  such  a  table  has  been  generally  adopted,  I  believe,  on  the 
whole,  the  American  Table  is  the  best  one  to  use. 

In  the  selection  of  life  risks  in  the  case  of  women,  the  Com- 
pany has  paid  particular  attention  to  the  inspection  report,  to 
the  occupation  and  independent  financial  situation  of  the  appli- 
cant, to  whether  or  not  the  husband  was  also  carrying  insurance, 
and  to  whether  the  wife  or  husband  was  paying  the  premiums. 
As  a  rule,  if  any  of  these  points  were  unfavoraljle,  the  risk  was 
turned  down;  and,  even  when  conditions  were  all  very  favorable, 
in  the  great  majority  of  cases  a  high  premium  form  was  insisted 
upon. 
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THE   EATE   OF   CESSATION  AND   VALUATION   OF   EEXEW^iL 
COMMISSIONS — PERCY  C.  H.  PAPPS. 

Vol.  XI,  Page  240. 
Written  Discussion. 

Mr.    Moir  : 

This  question  of  the  valuation  of  renewal  commissions  at  the 
present  time  is  practical  only  in  the  direction  of  commuting  the 
commissions  payable  to  any  agent.  It  is  conceivable  that  some- 
time in  future  the  question  may  also  be  of  importance  for  testing 
the  solvency  of  a  company,  agency  commissions  being  charged  as 
one  of  the  liabilities,  and  gross  premiums  being  allowed  as  an 
asset,  the  rate  of  cessation  being  used  in  determining  the  value 
of  such  commissions.  But  this,  although  in  my  judgment  the 
best  method  of  determining  the  solvency  of  a  company,  is  not 
likely  to  be  recognized  by  the  legislatures  for  many  years  to  come. 

In  comm-uting  the  commissions  of  agents,  there  are  two  purposes 
for  which  this  rate  of  cessation  might  be  of  value : — 

In  the  first  place,  under  the  ISTew  York  law  the  "  Limitation  of 
Expenses"  section  permits  "a  fair  commutation  approved  by  the 
Superintendent  of  Insurance  and  based  upon  mortality  and  lapse 
rates,"  that  is.  based  upon  rates  of  cessation.  For  this  purpose, 
I  am  frank  to  say  that  I  do  not  consider  that  figures  derived  from 
a  company  with  an  experience  like  that  of  the  Mutual  Benefit 
are  satisfactory  for  general  adoption ;  the  lapse  rate  is  too  low  for 
the  average  company. 

In  the  second  place,  agents  often  want  to  commute  their  com- 
missions, payable  over  a  period  of  years,  into  a  present  cash 
payment.  This  question,  however,  is  more  of  a  trader's  than  a 
sicientist's  question.  It  may  be  said  that  all  trade  is  scientific; 
and,  if  it  were  possible  to  bring  all  the  human  elements  affecting 
the  trade  and  reduce  each  one  to  a  scientific  basis  giving  each 
the  proper  relative  weight,  then  possibly  the  statement  is  correct 
and  the  commutation  could  be  conducted  on  scientific  jjrinciples. 
But  as  conditions  now  exist,  nine  out  of  every  ten  agents  would 
not  hesitate  a  minute  about  accepting  a  commutation  on  the 
basis  of  the  figures  now  submitted,  as  they  would  receive  28%% 
of  one  year's  premium  in  cash  in  lieu  of  nine  renewal  commis- 
sions of  5%   each. 

In  commuting  commissions,  we  must  follow  the  well  known 
business  principles  and  see  that  the  interest  of  the  agent  lies 
in  the  same  direction  as  his  duty.  If  an  agent  has  left  the 
employ  of  a  company  and  wishes  to  commute  his  renewal  com- 
missions, there  is  often  danger  that  he  may  afterwards  see  fit  to 
■write  other  applications  for  another  company  on  the  same  lives. 
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Then  again,  while  the  average  cessation  rate  of  a  large  and  con- 
servative company  may  be  an  interesting  factor  to  consider,  the 
actual  rate  of  cessation  in  any  agency  depends  upon  many  other 
factors.  In  some  localities  it  is  greater  than  others,  even  with 
the  same  class  of  business;  trade  conditions  introduce  great 
variants;  two  agents  working  in  the  same  locality  may  write 
business  with  widely  varying  rates  of  cesalation,  "the  variation 
being  affected  apparently  by  the  class  of  business  they  write  and 
the  class  of  people  with  whom  they  mix.  Generally  it  is  not 
good  for  the  agent  to  commute  his  commissions  because  of  the 
tendency  to  spend  easily  what  comes  easily,  nor  is  it  good  for  the 
company  to  lose  the  iniluence  of  the  agent  in  the  renewal  of  the 
business.  Of  course  there  are  sometimes  exceptional  cases,  but 
in  all  of  them  a  considerable  increase  in  the  net  cessation  rates  must 
be  assumed,  and  Mr.  Papps  hinted  at  such  modification  in  his 
paper. 

Coming  down  to  the  scientific  results  (which  however  I  do 
not  consider  nearly  so  important  as  the  practical)  I  have  examined 
Table  C  on  page  216  with  great  care,  because,  when  I  read  the 
comparisons  on  page  251,  it  seemed  to  me  that  the  new  rates  of 
cessation  in  the  later  years  were  unusually  low  if  we  bear  in  mind 
that  the  rate  includes  mortality  as  well  as  lapse,  and  that  the 
average  age  nine  years  after  entry  is  presumably  40  or  over,  when 
the  mortality  rate  is  likely  to  be  about  1%,  leaving  about  1% 
as  the  lapse  rate. 

In  Table  C,  the  "Total  Net  Insured"  appears  to  be  the  new 
business  written  by  grouped  periods  of  four  years  each.  This 
is  in  accordance  with  the  explanation  preceding  the  table,  and 
figures  taken  from  well  known  publications  seem  to  agree  fairly 
well.  But,  if  these  premises  are  correct,  then  the  last  column  in 
Table  C  is  not  the  "Probability  of  Cessation"  in  any  year,  but  is 

a  peculiar    function  of    the    same    nature  as  the    function  ~^. 

The  last  column  therefore  gives  the  probability  that  policies  will 
cease  in  the  «th  year  after  entry. 

Judging  from  the  processes  employed  in  getting  out  the  "Total 
IN'et  Insured"  it  appears  that  all  business  written  is  included 
in  that  column,  but  surely  the  not  taken  policies  should  have 
been  excluded  for  every  year  after  year  0,  because,  of  course,  in 
the  column  "Ceased"  the  policies  terminating  after  year  0  are 
necessarily  policies  that  had  been  taken.  This  would  have  a  con- 
siderable effect  upon  the  probabilities  of  cessation  after  the  first 
year,  and  probably  would  understate  them  by  about  15%  if  the 
denominator  of  the  fraction  is  increased  by  "  not  taken  "  business 
that  much  more  than  it  should  be.  It  is  possible  that  the  explana- 
tions given  in  the  paper  as  to  the  method  of  forming  the  first 
column  "  Total  Net  Insured "  are  incomplete,  and  that  the  not 
taken  policies  were  excluded  in  all  groups  after  that  of  the  years 
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1904  to  1907,  but  there  is  nothing  in  the  text  of  the  paper  to  lead 
one  to  this  conclusion,  and  the  probabilities  of  cessation  are  so 
unusual]}'  low  after  a  few  years,  that  one  naturally  looks  for 
some  means  to  increase  them.  I  did  not  examine  Table  C  criti- 
cally until  after  I  read  Table  I  containing  comparisons  with  other 
experiences. 

I  cannot  quite  follow  the  method  used  for  getting  out  the  rate 
of  cessation  in  the  case  of  the  0^^  experience.  I  should  have 
liked  especially  to  know  what  means  are  used  to  give  effect  to  the 
larger  numher  of  entrants  at  some  ages  than  at  others,  also  to 
have  known  how  an  average  rate  of  mortality  was  employed  in 
conjunction  with  the  average  rate  of  discontinuance.  In  any 
event,  an  examination  of  the  0^^  figures  will  show  that  the 
rate  of  discontinuance  is  very  much  higher  at  young  ages  than 
at  old.  At  age  20  it  is  probably  more  than  double  the  rate  at  age 
60,  On  the  other  hand,  the  rate  of  mortality  which  Mr.  Papps 
has  combined  with  the  rate  of  discontinuance  at  age  60  is  four 
times  as  much  as  it  is  at  age  20.  How  then  is  it  possible  to  bring 
together  such  diverse  functions,  whose  trend  is  in  opposite  direc- 
tions with  relation  to  the  age,  and  use  them  with  any  degree  of 
certainty?  It  seems  to  me  absolutely  necessary,  if  we  have  occa- 
sion to  use  rates  of  cessation  for  scientific  purposes,  'to  express 
them,  as  we  do  rates  of  mortality,  not  only  as  functions  of  the 
duration  but  also  as  functions  of  the  age.  At  age  20  the  rate  of 
cessation  probably  commences  above  10%  and  decreases  with  the 
duration  to  about  2%,  thereafter  rising  again  on  account  of  the 
increasing  rate  of  mortality.  On  the  other  hand,  at  age  60  the 
rate  of  cessation  is  more  nearly  constant  for  several  years  after 
the  policy  is  taken,  the  decrease  in  the  rate  of  withdrawal  being 
offset  by  the  rate  of  mortality. 

The  above  principle  will  be  further  illustrated  by  a  table  of 
the  "Rates  of  Discontinuance  per  cent,  according  to  the  0^^ 
Experience,"  copied  from  a  paper  by  Mr.  George  King  {J.  I.  A. 
Vol.  37,  p.  463)  :— 


Central 

Central 

Central 

Central 

Central 

Central 

Age  20 

Age  30 

Age  40 

Age  60 

Age  60 

Age  65 

ing 

the  1st  yr. 

3.64 

2.55 

2.40 

2.06 

2.31 

1.89 

2nd  " 

9.77 

7.02 

6.09 

5.03 

4.35 

4.37 

3rd  " 

6.77 

4.79 

4.03 

3.59 

3.79 

3.17 

4th  " 

5.35 

3.63 

3.19 

2.77 

2.44 

1.89 

5th  " 

3.94 

2.87 

2.55 

2.31 

1.41 

2.18 

6th  " 

3.34 

2.52 

2.11 

1.85 

1.52 

1.93 

7th  " 

3.00 

2  23 

1.87 

1.48 

.85 

.90 

8th  " 

2.36 

1.98 

1.66 

1.45 

1.01 

.80 

9th  " 

2.18 

1.72 

1.41 

1.33 

.83 

.87 

10th  " 

1.85 

1.49 

1.31 

1.09 

.88 

.93 

Note. — These  rates  of  discontinuance  are  prepared  in  such  a  way 
that  a  policy  ceasing  at  the  end  of  the  days  of  grace  after  paying 
one  annual  premium  would  be  treated  as  discontinued  during  the 
second  year. 
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Tliere  is  yet  another  slight  matter  to  which  I  would  direct  atten- 
tion:— A  good  deal  of  trouble  seems  to  have  been  taken  in  the 
graduation  of  the  results.  After  a  careful  examination  of  the 
figures  I  personally  would  prefer  to  use  the  ungraduated  factors 
for  at  least  the  first  four  years,  in  preference  to  those  which  were 
obtained  by  graduation  after  considerable  difficulty.  This  rate 
of  cessation  is  one  of  those  peculiar  functions  which  graduation 
does  not  seem  to  improve,  and  we  are  not  yet  striving  after 
excessive  accuracy,  but  only  look  for  a  general  line  of  guidance 
which   would   be   sufficiently   obtained   by    the  ungraduated   facts. 

Mr.  Sheppard: 

We  are  indebted  to  Mr.  Papps  for  filling  a  conspicuous  gap  in 
the  list  of  subjects  that  have  so  far  been  discussed  in  the  pages 
of  the  Transactions  of  this  Society.  The  question  of  the  valua- 
tion of  agents'  renewal  interest  is  one  that  is  peculiarly  appro- 
priate for  discussion  here  on  account  of  the  combination  of  theory 
and  practice  necessary  to  answer  it. 

The  greater  part  of  Mr.  Papps'  paper  is  concerned  with  the 
method  of  calculation  of  rates  of  cessation  derived  from  the  ex- 
perience of  his  ow^n  company.  As  the  methods  of  keeping  the 
records  from  which  these  rates  are  deduced  vary  so  much  in  differ- 
ent companies,  and  the  rates  when  found  are  used  to  obtain 
values  which  are  subject  to  considerable  modification,  it  seems  to 
me  that  a  general  discussion  of  the  question  is  of  more  importance 
than  that  of  the  particular  method  used  to  obtain  the  rates.  On 
referring  to  the  figures  on  page  251,  it  will  be  seen  that  a 
remarkahle  agreement  is  shown  after  the  second  policy  year  between 
the  results  of  the  Mutual  Benefit  and  of  the  British  Offices  expe- 
riences, the  latter  giving  slightly  higher  rates  of  cessation  than 
the  former.  On  the  other  hand,  there  is  a  greater  range  in  the 
values  of  the  first  year's  rates  of  cessation  by  the  various  tables. 
I  believe  that  sufficiently  accurate  values  may  therefore  be  obtained 
for  all  practical  purposes  by  a  company  using  its  own  first  and 
second  years'  rates  of  cessation  (taking  into  account,  if  it  sees  fit, 
the  relative  numbers  of  life,  endowment,  and  term  policies  issued 
in  the  agency  of  which  the  renewal  interest  is  to  be  valued)  in 
combination  with  the  Mutual  Benefit  rates  after  the  second  year. 

Though  the  value  of  a  temporary  annuity  for  a  short  term  of 
years  is  only  slightly  affected  by  an  increase  of  one  per  cent,  in 
the  rate  of  interest,  I  think  that  the  rate  fixed  by  the  company 
for  loans  on  its  policies  should  be  taken,  if  that  rate  is  greater 
than  five  per  cent.,  since  the  purchase  of  a  renewal  interest  may 
reasonably  be  looked  upon  as  an  investment  rather  than  as  a  dis- 
bursement, it  being  a  loan  on  security  of  the  renewal  commissions 
payable  under  the  contract,  the  loan  being  gradually  wiped  off 
as  the  premiums  are  paid  and  the  commissions  become  due. 
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I  think  it  is  to  be  regretted  that  Mr.  Papps  did  not  say  more 
on  the  practical  question  of  the  deduction  from  the  value  of  the 
renewal  interest  according  to  the  rate  of  cessation  and  of  interest 
chosen  that  it  is  advisable  to  make  before  quoting  figures  to  the 
agent.  Among  the  points  to  be  considered  for  this  purpose  are 
the  following: 

(1)  The  financial  position  of  the  agent  as  shovrn  by  his  eager- 

ness to  sell  his  renewal  interest. 

(2)  If  the  agent  has  been  a  sufficiently   long  time  with  the 

company,  a  comparison  of  the  persistency  of  his  business 
with  that  of  other  agents  working  under  approximately 
the  same  conditions. 

(3)  The  relative  distribution  of  life,  endowment,  and  term  busi- 

ness of  the  agency  as  compared  with  the  total  business 
of  the  company  of  the  same  average  duration. 

(4)  The  possibility  of  the  retiring  agent  switching  the  business 

to  some  other  company. 

(5)  The  purchase  of  a  renewal  interest  being  looked  upon  as 

an  investment  where  the  security  is  sufficient,  such  pur- 
chasers should  be  well  distributed  wdth  regard  to  the  con- 
siderations already  cited.  If,  for  instance,  renewal  inter- 
ests have  already  been  purchased  from  agents  with  bad 
records  as  to  persistency,  further  requests  to  quote  figures 
should  be  met  by  making  larger  deductions  from  the  cal- 
culated values  than  would  otherwise  be  the  case. 

ORAL  DISCUSSION. 

Mr.  Papps:  This  paper  was  not  prepared  to  present  to  the 
Actuarial  Society  of  America,  but  for  other  purposes.  After  its 
preparation,  however,  there  appeared  to  be  some  interesting 
problems  which  might,  with  advantage,  be  considered  by  the  mem- 
bers of  the  Society,  so  it  was  presented. 

If  any  company  is  justified  in  using  the  rates  in  the  table  it  is 
the  Mutual  Benefit;  but  the  Mutual  Benefit  does  not  use  these 
rates  and  does  not  intend  to.  I  intended  to  say  enough  in  my 
introduction  to  warn  the  readers  that  the  Mutual  Benefit  does  not 
intend  to  use  these  rates. 

Suppose,  in  the  case  of  a  general  agency,  the  general  agent  is 
to  retire  from  the  business;  the  retiring  agent  sells  his  interest  in 
the  business  to  his  successor.  There  you  have  one  condition.  On 
the  other  hand,  suppose  the  agent  is  going  to  a  rival  company  in 
the  same  town.  You  have  there  a  different  condition.  The  paper 
will  illustrate  how  you  can  form  some  idea  of  what  you  can  afford 
to  pay  the  agent  for  his  interest  in  a  particular  ease. 
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METHOD    OF    MAKING    MOIITALITY    INVESTIGATIONS    BY    MEANS    OF 

PERFORATED    OARDS^    SORTING    AND    TABULATING    MACHINES^ 

WITH  SPECIAL  REFERENCE  TO  THE  MEDICO-ACTUARIAL 

MORTALITY  INVESTIGATION — ARTHUR  HUNTER. 

Vol.  XI,  Page  252. 

Written  Discussion. 

Mr.  Kaufman. 

Mr.  Hunter  states  in  his  paper  that  in  order  to  give  a  compre- 
hensive description  of  tlie  metliod  of  using  perforated  cards  it 
is  necessary  to  include  many  details,  and  this  fact  will  also  apply 
to  the  discussion  of  this  paper.  The  details,  however,  may  be 
more  or  less  valuable  according  to  the  time  they  save  others  in 
investigation. 

As  the  various  forms  of  data  required  for  the  Medico-Actuarial 
Committee  have  been  covered  so  thoroughly  in  Mr.  Hunter's  paper, 
as  well  as  in  the  Committee's  instructions,  I  will  confine  my 
discussion  of  punched  cards  to  their  use  in  individual  offices.  I 
should  like  to  state  at  the  outset,  however,  that  any  suggestions 
made  are  as  alternative  methods  rather  than  as  criticisms,  as,  in 
a  case  of  this  kind,  a  dozen  different  actuaries  may  adopt  as  many 
different  methods,  no  one  method  being  superior  to  another  except 
that  it  may  be  better  adapted  to  the  business  as  conducted  in  a 
particular  office. 

To  facilitate  explaining  some  slight  differences  in  the  card  which 
some  of  the  Hartford  companies  have  adopted  as  their  own  (in 
most  respects  similar  to  the  Committee's  card),  I  am  giving  an 
illustration  on  page  540. 

It  is  the  intention  to  punch  these  cards  in  duplicate  for  checking 
jjurposes,  and,  after  they  are  completely  punched  and  checked,  we 
can  sort  out  the  cards  which  the  Committee  requires  and  cojDy,  or 
rather  punch,  the  same  data  on  the  Committee's  regular  card.  This 
enables  us  to  have  two  complete  sets  of  cards,  and  also  permits  the 
smaller  companies,  who  require  only  six  figures  for  the  policy 
number,  to  use  the  first  two  columns  for,  say,  year  of  birth,  as  the 
company's  number  is  of  no  value  while  the  cards  are  in  their 
respective  offices. 

The  year  of  birth  may  be  more  or  less  valuable  for  an  aggregate 
experience  alone,  although  it  would  not  be  required  where  select 
data  are  used,  as  the  aggregate  ex|)erience  can  then  be  found  by  sum- 
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PHCENIX  MUTUAL  M0RTAL8TY  CARD 
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ming  such  select  data.  In  many  cases,  however,  it  may  be  con- 
venient to  sort  the  cards  by  year  of  birth  irrespective  of  tlie  year 
of  issue,  and  as  these  two  columns  were  really  wasted  as  far  as  the 
individual  companies  were  concerned,  it  was  deemed  advisable  to 
use  the  same  for  such  information.  Furthermore,  as  these  cards 
may  be  useful  later  on  for  some  other  purpose  than  mortality  work, 
the  year  of  birth  may  prove  of  value  in  some  manner  not  now 
contemplated. 

From  the  third  column  to  the  "  Amount  of  Insurance  "  field  this 
card  is  practically  the  same  as  the  Committee's  card.  The  insur- 
ance field,  however,  is  made  up  of  five  columns  so  that  we  may 
record  the  exact  amount  of  insurance  up  to  $100,000.  This  sugges- 
tion is  made  for  the  smaller  companies,  as  I  believe  it  will  be  more 
convenient  for  them  to  handle  their  few  policies  of  over  $100,000 
in  a  special  manner  than  to  read  and  punch  the  amount  of  insur- 
ance to  the  nearest  hundred.  The  policies  of  exactly  $100,000 
may  be  punched  $99,999,  the  error  of  $1.00  being  ignored.  The 
contracts  of  over  $100,000,  of  which  there  will  be  extremely  few 
in  the  smaller  companies,  may  be  handled  by  writing  a  supple- 
mentary card,  or  by  keeping  the  extra  amount  separate  and  treating 
the  same  in  some  special  manner.  Although  the  Committee's 
method  of  taking  the  amount  to  the  nearest  hundred  is  sufficiently 
accurate  for  a  mortality  experience,  it  is  believed  that  the  extra 
column  (in  not  requiring  any  head  work  for  adjusting  the  amount 
to  the  nearest  hundred  on  the  part  of  those  clerks  punching  the 
cards)  will  facilitate  the  work.  Furthermore,  when  a  large  num- 
ber of  routine  clerks  are  allowed  to  give  approximate  amounts,  such 
system  is  generally  found  to  be  demoralizing,  because,  if  the  clerks 
are  required  to  change  the  actual  figures  in  order  to  obtain  the 
approximate  amounts,  some  serious  errors  may  occur. 

The  last  columns  of  the  card  are  practically  the  same  as  those 
of  the  Committee's  card,  except  there  are  only  two  blank  columns 
at  the  end,  and  the  third  and  fourth  columns  from  the  end  are 
devoted  to  "  Agency,"  which  is  deemed  desirable  in  order  to  get  the 
agency  lapse  ratio  and  other  information,  as  well  as  the  mortality 
record. 

As  most  insurance  companies  will  desire  to  investigate  the  mor- 
tality experience  on  extended  insurance,  paid-up,  and  changed 
policies,  which  are  not  sent  to  the  Committee,  I  am  giving  on  page 
542  a  model  for  such  card,  which  eliminates  the  occupations,  im- 
pairments, build,  and  special  classes. 

In  order  to  have  the  correct  select  experience  on  these  classes, 
it  is  necessary  to  give  the  year  of  issue  for  both  the  original  and 
changed  policy.  As  considerable  space  on  this  card  is  not  utilized 
by  vertical  columns,  some  ruled  lines  are  given  on  the  left-hand 
side  for  writing  the  description.  The  data  may  be  copied  onto 
these  blank  spaces  direct  from  the  original  records  instead  of  hav- 
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ing  an  intermediate  card  or  policy  sheet,  or  the  space  may  be  left 
blank  and  the  card  punched  direct  from  the  other  records  if  feasible, 
which,  however,  is  usually  not  the  case. 

A  similar  card  could  also  be  punched  for  such  business  as  a 
company  issued  prior  to  1885,  and  where  the  same  data  that  is 
eliminated  on  the  extended  insurance  card  is  not  required  or  desir- 
able. This  card  will  be  practically  the  same  as  the  one  for  the 
extended  insurance  and  paid-up  policies,  except  that  the  year  and 
age  of  issue  of  the  changed  policy  will  be  eliminated,  thus  making 
four  less  columns. 

By  stating  in  conclusion  that  we  are  very  much  indebted  to  Mr, 
Hunter  for  his  thorough  and  comprehensive  paper,  I  believe  I  am 
voicing  the  sentiments  of  many  others,  as  well  as  in  suggesting 
that  Mr.  Hunter  supplement  his  paper  by  a  description  of  the 
method  of  obtaining  the  exposed  to  risk  for  the  Medico-Actuarial 
Society,  as  this  would  no  doubt  assist  many  of  us  in  our  own 
investigations. 

Mr.   Hunter  : 

In  making  a  reply  to  Mr.  Kaufman's  suggestions,  I  wish  to 
repeat  his  statement  that  his  suggestions  are  alternative  methods 
rather  than  criticisms.  In  my  rejoly  it  is  not  intended  to  criticize 
Mr.  Kaufman's  suggestions,  but  merely  to  place  on  record  the 
results  of  my  own  experience. 

In  the  card  used  by  the  Hartford  companies  there  appears  the 
year  of  birth,  which  Mr.  Kaufman  says  may  be  more  or  less  valu- 
able for  an  aggregate  experience.  \Vhile  granting  that  such  a 
statement  is  true,  the  trend  of  investigations  is  away  from  prepar- 
ing an  experience  by  the  aggregate  method.  Even  those  who 
believe  in  using  an  ultimate  table  for  measuring  the  expected 
mortality  usually  separate  their  data  by  policy  years.  It  is  better, 
in  my  judgment,  to  prepare  for  an  investigation  by  policy  years, 
and  to  make  any  desired  summation  after  the  data  are  tabulated 
in  that  fashion.  If,  therefore,  we  are  trying  to  save  as  much  time 
as  possible,  and  want  to  record  such  data  on  the  cards  as  will  be 
necessary  or  may  be  needed  in  the  future,  it  does  not  seem  advis- 
able to  record  the  year  of  birth. 

Mr.  Kaufman  gives  as  his  reason  for  recording  the  amount  of 
insurance  to  the  nearest  dollar — 

(a)    That  it  will  facilitate  the  work; 

(h)  That  the  system  of  recording  approximate  amounts  is 
generally  found  to  be  demoralizing  to  the  clerks. 

He  grants  that  the  method  of  taking  the  amount  to  the  nearest 
$100  is  sufficiently  accurate  for  a  mortality  experience.  I  find 
myself  in  the  position  of  disagreeing  with  Mr.  Kaufman,  first, 
because  it  is  a  waste  of  time,  in  my  judgment,  to  record  informa- 
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tion  which  will  not  be  required,  the  recording  to  the  nearest  $100 
being  satisfactory  to  the  great  majority  of  actuaries.  After  having 
an  experience  of  perforating  several  hundred  thousands  of  cards, 
I  have  not  found  that  it  hindered  the  work  to  take  the  insurance 
to  the  nearest  hundred,  nor  did  it  demoralize  the  clerks.  It  should 
be  borne  in  mind  that  insurance  is  very  rarely  taken  for  irregular 
amounts,  such  as  fractions  of  a  hundred  dollars,  the  vast  majority 
of  business  being  issued  in  thousands  and  in  hundreds.  The  num- 
ber of  cases,  therefore,  which  the  clerks  would  have  to  consider 
would  be  very  small  indeed. 

We  are  indebted  to  Mr.  Kaufman  for  submitting  a  form  of  card 
to  be  used  for  mortality  investigations  on  extended  insurance,  paid- 
up  insurance,  and  changed  policies.  I  should  prefer  to  eliminate 
the  written  data  at  the  left  of  the  card,  and  to  extend  the  perfora- 
ting fields  by  making  provision  for  special  classes,  occupations,  and 
impairments.  For  example,  it  might  be  desired  to  learn  the  mor- 
tality in  extended  insurance  on  women,  or  under  cases  of  hazardous 
occupations  issued  with  an  extra  premium,  or  under  cases  of  certain 
impairments  issued  in  a  special  dividend  class.  It  would,  of 
course,  not  be  necessary  to  provide  as  many  columns  for  special 
classes,  occupations,  and  impairments  as  in  a  general  card,  two 
fields  probably  being  all  that  are  necessary,  a  special  code  being 
prepared  in  advance  to  cover  such  classes  as  were  desired. 

With  regard  to  Mr.  Kaufman's  request  that  I  give  a  description 
of  a  method  of  obtaining  the  exposed  to  risk,  I  shall  take  advantage 
of  the  opportunity  of  presenting  a  report  from  the  Joint  Committee 
which  will  give  the  desired  information. 

In  conclusion,  permit  me  to  thank  Mr.  Kaufman  for  his  able 
criticism  of  my  paper,  and  for  the  valuable  suggestions  which  he 
has  made. 
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SOME   USES   FOR  THE   HOLLERITH   MACHINES — HENRY   N.   KAUFMAN. 

Vol.  XI,  Page  276. 

Written  Discussion. 

Mr.  Henderson: 

The  many  examples  of  the  use  of  these  machines  given  by  Mr. 
Kaufman  illustrate  clearly  the  fact  that  the  system  is  well  adapted 
to  any  case  where  classified  statistics  are  desired.  Of  course,  the 
amount  of  material  to  be  handled  may  be  too  small  to  justify  the 
expense  in  connection  with  handling  it  by  machinery,  but  this 
seems  to  be  the  only  practical  limitation.  Probably  the  most  help- 
ful discussion  of  this  paper  would  be  to  call  attention  to  some  of 
the  points  which  have  required  attention  in  applying  this  system 
to  the  records  for  a  classified  valuation.  Por  this  purpose  we  have 
used  the  form  of  card  described  by  Mr.  Kaufman  under  the  name 
of  the  "  Dual  Card,"  twenty-seven  columns  being  used  for  punching 
and  the  rem.ainder  of  the  space  for  a  written  description.  This 
card  is  used  not  only  for  valuation  records,  but  also  for  statistics 
of  the  movement  of  insurance,  both  for  the  whole  company,  and  for 
individual  states  and  countries,  covering  not  only  terminations  but 
also  the  classification  of  issue. 

In  drawing  up  the  form  of  card  for  these  purposes,  special  treat- 
ment was  given  to  the  columns  for  sorting  by  kind  and  age.  Pour 
columns  were  in  effect  apportioned  to  assortment  by  kinds,  besides 
a  fifth  column  for  division  by  classes.  The  four  columns  were, 
however,  sub-divided  into  groups  of  two  each,  the  first  group  being 
headed  "  kind "  and  the  second  "  mat "  as  a  contraction  for 
"  maturity."  In  the  maturity  columns  was  punched  the  year  in 
which  the  policy  arrived  at  some  special  period  of  its  history.  For 
example :  a  20  payment  life  policy  issued  in  1895  would  be  punched 
"  15,"  as  the  end  of  its  premium  paying  period  arrived  in  1915. 
An  ordinary  life  policy  was  punched  "  x "  in  this  column.  By 
this  means  a  single  code  in  the  kind  column  proper  covered  all 
ordinary  life  and  limited  payment  life  policies  which  had  no  special 
feature  attached  to  them,  on  a  given  valuation  basis.  Similarly, 
a  single  code  number  in  the  kind  column  covers  all  regular  endow- 
ment policies,  the  maturity  year  covering  the  sub-division  into 
periods. 

This  principle  was  adopted  partly  to  enable  us  to  bring  together 
all  paid-up  endowments  maturing  in  the  same  year  regardless  of 
the  register  date  of  the  contract,  and  partly  to  simplify  the  labor 
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of  transferring  limited  payment  policies  to  the  paid-up  group  at 
the  expiration  of  their  premium  paying  period.  This  latter  opera- 
tion was  further  simplified  by  so  arranging  the  kind  code  that  a 
rewriting  and  punching  of  the  entire  card  was  not  necessary  in 
that  event,  the  new  code  number  being  so  chosen  as  to  supersede 
in  every  case  the  original  code  number.  The  code  was  also 
arranged  so  that  a  single  sorting  by  tens  of  the  kind  column  would 
assort  the  cards  into  life,  endowment,  and  miscellaneous  with  a 
separation  of  each  into  4%,  31^%,  and  3%  valuation  bases. 

The  assortment  by  ages  was  provided  for  by  punching  on  the 
card,  not  the  original  age  at  issue,  but  the  age  in  1900,  or  2000 
in  the  case  of  those  born  since  1900.  This  has  been  found  practi- 
cally quite  as  efficient  in  classifying  by  original  age  as  if  such 
original  age  had  been  punched,  and  gives  the  additional  advantage 
that  the  paid-up  life  and  endowment  policies  may  be  brought 
together  by  attained  age,  regardless  of  the  year  of  issue.  This  is 
slightly  different  from  the  plan  adopted  by  Mr.  Kaufman  which 
contemplates  punching  the  year  of  birth.  The  two  methods  come 
to  practically  the  same  result,  but  I  think  the  system  we  have 
adopted  has  an  advantage  in  that  practically  no  special  attention 
is  required  in  connection  with  the  sorting,  the  ages  coming  out 
naturally  in  their  proper  order;  whereas  under  the  system  adopted 
by  Mr.  Kaufman  the  cards  would,  if  handled  by  the  clerk  running 
the  sorting  machine  in  the  same  way  as  he  handles  them  on  all 
other  occasions,  come  out  in  reverse  order. 

The  only  special  feature  in  connection  with  the  class  column  is 
the  allotment  of  the  number  9  to  post  tontine  policies,  so  that 
tontine  policies  reaching  the  end  of  their  period  and  becoming  non- 
tontine,  could  be  simply  repunched  without  being  rewritten.  The 
code  numbers  for  States  and  countries  were  arranged  in  geographi- 
cal order,  the  points  of  division  being  so  arranged  that  a  group 
of  cards  could  be  assorted  into  domestic  and  foreign  by  a  single 
assortment  in  the  tens  column.  The  code  for  mode  of  terminations 
was  so  arranged  that  the  first  assortment,  without  the  application 
of  the  split,  will  enable  a  separation  to  be  made  between  policies 
not  taken,  including  restorations  and  changes  so  classified,  and 
other  terminations.  Changes  and  restorations  may,  by  the  appli- 
cation of  the  split  key,  be  sub-divided  into  purchases,  forfeitures, 
or  other  modes  of  terminations. 

In  the  practical  handling  of  the  valuation  cards,  three  different 
colors  of  cards  are  used.  A  principal  file  which  covers  all  policies 
in  force  consists  of  white  cards  which  are  kept,  with  certain  special 
exceptions,  in  numerical  order.  For  all  new  Wsiness  issued,  how- 
ever, a  duplicate  red  card  is  punched,  but  the  description  is  not 
written  on  it  except  where  the  code  numbers  do  not  completely 
describe  the  contract.  These  duplicate  cards  are  kept  in  a  separate 
file  and  terminations  are  not  posted  to  them.     They  are  used  for 
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classifying  the  issues  by  State  and  country,  and  at  the  end  of  the 
3^ear  are  thrown  into  valuation  order  as  a  check  against  the  policies 
in  force  in  the  permanent  file  of  white  cards,  the  policies  in  force, 
together  with  the  net  terminations  of  the  calendar  year,  being 
required  to  equal  the  total  of  the  policies  issued.  Terminations 
are  applied  to  the  permanent  file  by  removing  the  card,  and  posting 
the  terminations  to  it,  and  punching  the  mode  and  date  of 
termination. 

In  the  case  of  a  restoration  a  white  and  a  red  card  are  written, 
the  date  and  mode  of  restoration  being  pimched  on  the  red  card. 
The  white  card  is  placed  in  the  permanent  file  and  the  red  card 
used  for  statistical  purposes.  In  case  of  a  change  the  card  con- 
taining the  original  description  is  removed  from  the  file,  and  the 
date  and  mode  of  change  posted  and  punched  on  it.  Two  new 
cards  are  written  as  for  a  restoration,  the  white  one  being  jolaced 
on  the  file  and  the  red  one  used  for  statistical  purposes. 

A  third  color  card,  namely  green,  is  used  for  temporary  pur- 
poses. The  file  of  cards  is  periodically  balanced  against  an  inde- 
pendently kept  record  and  the  summary  cards  balanced  against 
the  totals  of  the  cards  in  force.  In  order  to  do  this  work  it  is 
necessary  to  keep  a  complete  file  of  all  policies  which  were  in  force 
at  the  beginning  of  the  year  and  which  belong  in  the  particular 
groups  which  are  being  balanced.  This  we  accomplish  by  punch- 
ing a  duplicate  green  card  in  all  cases  where  a  card  is  removed 
from  the  file  between  January  1st  and  the  date  when  the  cards 
are  balanced. 

Summary  cards  are  kept  showing  the  total  number  and  amount 
in  force  at  the  end  of  each  year  for  each  valuation  group,  and  for 
each  State  and  country,  sub-divided  by  year  of  issue.  The  sum- 
mary cards  are  the  basis  of  the  valuation  and  State  records  for  each 
year  and  are,  as  above  stated,  periodically  balanced  against  the  file 
of  business  in  force. 

Mr.  Gibb: 

The  careful  manner  in  which  Mr.  Kaufman  has  explained  "  Some 
Uses  for  the  Hollerith  Machines  "  leaves  practically  no  ground  for 
criticism,  and  the  author  is  to  be  congratulated  on  the  clear  way 
he  has  described  various  uses  of  the  machines,  which  are  becoming 
more  and  more  useful  in  statistical  work  co-incident  with  the 
growth  of  the  insurance  business.  The  company  with  which  I  am 
connected  was  one  of  the  first  to  utilize  the  machines,  and  although 
the  methods  described  by  Mr.  Kaufman  follow  very  much  the  same 
lines  as  our  system,  it  may  be  of  interest  to  mention  some  of  the 
minor  points  in  which  our  practice  differs. 

We  have  found  it  desirable  to  also  Vi^rite  the  policy  numbers  upon 
the  cards  to  facilitate  rapid  reading  when  the  cards  are  kept  in 
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a  drawer,  as  otherwise  there  would  be  difficult}^  in  making  a  ready- 
inspection  of  the  holes  in  the  lower  portion  of  the  cards,  and  we 
have  also  written  the  names  and  addresses  upon  one  set  of  the 
cards  which  are  used  as  a  locality  index  and  sorted  alphabetically, 
according  to  States,  tov,Tis,  and  names  of  the  insured. 

Tlie  cards  are  all  punched  in  duplicate  by  different  people,  and 
after  verification  in  the  manner  indicated  by  Mr.  Kaufman,  are 
used  in  permanent  files  in  different  arrangements.  "What  we  call 
our  agency  cards  are  used  for  the  locality  index  referred  to,  the 
duplicate  set  being  filed  according  to  agencies.  One  set  of  our 
mortality  cards  are  filed  acording  to  States  and  the  other  numeri- 
cally by  kinds  of  insurance.  The  cards  which  are  now  being 
prepared  for  the  Medico-Actuarial  Investigation  will  be  arranged 
according  to  occupations  and  impairments. 

The  agency  cards  are  used  primarily  to  tabulate  the  issues  from 
month  to  month,  by  agencies,  States,  kinds,  and  various  other 
groupings,  and,  when  premiums  have  been  paid,  the  cards  are  filed 
in  the  locality  index,  which  is  used  to  tabulate,  by  States,  the 
business  in  force  on  December  31st  for  reporting  to  the  various 
Insurance  Departments.  As  both  gross  and  net  premiums  appear 
upon  the  cards,  the  difference  represents  the  loading,  which  is 
used  in  the  Gain  and  Loss  Exhibit  and  for  other  purposes.  These 
cards  are  also  used  in  connection  with  reserve  calculations  in  States 
which  require  s^eparate  tabulations,  such  as  Virginia  and  South 
Carolina. 

We  have  a  number  of  other  cards  such  as  our  mortgage  cards. 
Upon  these  the  location  is  coded  according  to  States  and  a  number 
of  the  more  important  cities.  These  cards  may  be  sorted  also 
according  to  kinds  of  buildings,  years  of  maturity,  interest  rates, 
and  how  payable.  The  value  of  buildings,  the  amount  of  fire  insur- 
ance, the  amount  of  the  mortgages,  and  the  value  of  the  ground 
may  be  ascertained.  Owing  to  the  fact  that  large  amounts  must 
be  added  in  a  number  of  the  fields,  a  switch  lias  been  provided  to 
increase  the  adding  facilities,  as  mentioned  in  Mr.  Kaufman's 
paper. 

Special  cards  are  used  for  a  number  of 'other  purposes,  but  we 
have  not,  as  yet,  attempted  a  general  reserve,  or  dividend  tabulation, 
for  our  entire  business.  Considerable  care  should  be  exercised 
before  adopting  what  Mr.  Kaufman  refers  to  as  the  "  Dual  Card." 
T^Tiere  cards  have  to  be  frequently  moved  or  picked  out  by  hand 
they  are  apt  to  become  bent  or  crumpled,  and  thus  difficult  to  put 
through  the  sorting  machine.  We  have  also  occasionally  found 
difficulty  where  it  was  necessary  to  balance  exactly  and  a  large 
number  of  cards  was  involved.  The  machines  would  appear  to  be 
sjiecially  useful  for  mortality  investigations.  While  I  can  make 
only  favorable  comment  on   Mr.  Kaufman's  paper,  perhaps  this 
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short  account  of  the  methods  of  our  company  may  be  helpful 
to  those  companies  which  have  already  installed  the  Hollerith 
Machines  or  which  may  contemplate  doing  so. 

Mr.  Kaufman: 

In  regard  to  Mr.  Gibb's  criticism  about  the  "  Dual  Cards  "  I 
would  state  I  do  not  believe  there  will  be  any  serious  difficulty  on 
account  of  the  cards  being  bent  or  crumpled,  because  the  crucial 
part  of  the  cards  is  the  centre  of  the  lower  portion,  and  this  section 
is  not  apt  to  be  damaged  in  handling  if  the  bottom  of  the  case  for 
these  cards  is  smooth. 

To  obviate  the  difficulty  of  exactly  balancing  when  a  large 
number  of  cards  is  involved,  I  should  suggest  that  arrangements 
for  checking  be  made  at  convenient  intervals  instead  of  as  a  whole. 
This  can  generally  be  done  if  a  system  is  provided  in  advance. 
It  is  sometimes  hard  to  find  the  reason  for  a  very  large  number  of 
cards  not  adding  accurately,  but  generally  the  fault  lies  with  the 
operator  carelessly  feeding  some  cards  in  the  machine.  Another 
cause  is  that  a  few  cards  of  a  large  lot  may  be  punched  inaccur- 
ately ;  that  is,  the  punching  may  come  between  two  colunms  instead 
of  the  exact  place.  Such  errors  rarely  occur  but  they  occasionally 
might  happen  in  punching  a  very  large  number  of  cards  and  not 
be  noticed  in  checking,  and  when  the  cards  are  put  through  the 
tabulating  machine  the  totals  will  add  wrong.  On  the  whole,  after 
the  machines  are  once  imderstood  by  the  operators,  errors  of  this 
kind  occur  so  seldom  as  to  be  insignificant. 

Mr.  Henderson's  complete  description  of  the  method  of  handling 
what  some  companies  call  the  "  Actuarial  Card  "  should  prove  of 
considerable  value.  I  take  it  that  wherever  he  refers  to  a  white 
card  he  means  a  buff  card,  as  the  tabulating  machine  company  does 
not  furnish  white  cards. 
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REINSTATEMENT  OF  POLICY  ON  IMPAIRED  RISK  HOLDING  EXTENDED 
TEEM    INSUSANCE — HENRY   MOIR. 

Vol.  XI,  Page  296. 
AVeitten  Discussion. 
Me.  E.  B.  Facklee: 

Mr.  Moir's  paper  on  the  restoration  of  policies  on  impaired  risks 
is  very  welcome,  because  it  treats  of  a  subject  which  is  of  great 
practical  importance  to  actuaries,  but  upon  which,  sa  far  as  I  know, 
very  little  has  been  written,  beyond  the  most  general  sort  of  state- 
ment, to  assist  the  officer  upon  whom  falls  the  duty  of  deciding 
such  cases. 

The  question  in  every  case  of  reinstating  to  its  original  form 
a  policy  which  has  lapsed,  is  whether,  all  things  considered,  the 
company  would  prefer  to  be  collecting  premiums  on  the  policy  for 
as  long  as  the  insured  chooses  to  maintain  it,  or  whether  the  com- 
pany's position  is  such  that  it  had  better  leave  matters  as  they  are. 
As  Mr.  Moir  fully  brings  out,  there  are  several  points  still  purely 
matters  of  opinion,  either  because  of  the  lack  of  statistical  infor- 
mation, or  because  of  the  peculiar  circumstances  of  the  case.  It  is 
always  well,  however,  when  such  a  mixed  question  has  to  be  deter- 
mined, to  bring  into  concrete  form  as  much  of  the  problem  as 
practicable,  so  that  one's  judgment  on  the  uncertain  points  may 
not  be  hampered  by  unnecessary  guessing  as  to  matters  possible  to 
put  into  the  form  of  figures. 

Wliile  Mr.  Moir's  illustrations  of  the  workings  of  his  formula 
are  limited,  they  illustrate  the  principle  fully,  and  his  remarks 
suggest  the  practical  points  which  an  actuary  should  have  in  mind 
when  considering  actual  cases.  Mr.  Moir  brings  out  the  important 
fact  that  the  option  of  extended  insurance  rpust,  in  most  cases,  be 
eliminated  from  the  policy  as  reinstated.  In  all  other  respects 
the  policy  is  put  on  exactly  ihe  same  basis  as  before  its  lapse. 

While  my  suggestion  may  be  considered  to  be  a  departure  from 
the  original  proposition,  I  should  like  to  propose  a  modification 
of  Mr.  Moir's  system  and  formula,  which  would,  I  believe,  allow 
the  reinstatement  to  a  premium  paying  basis  of  many  cases  ruled 
out  by  the  application  of  his  formula.  This  could  be  done  through 
a  further  and  more  radical  change  in  the  policy,  i.  e.,  making  a 
proviso  in  the  restored  policy  that  on  a  certain  date  the  policy 
should  be  terminated  for  its  cash  surrender  value.  In  many  cases 
where,  as  Mr.  Moir  says,  it  woidd  seem  unwise  to  restore  a  policy 
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in  its  original  form,  because  of  the  uncertainty  of  the  progress  of 
the  impairment,  tliere  would  seem  to  be  little  danger,  from  either 
the  theoretical  or  practical  standpoint,  in  allowing  the  policy  to  be 
continued  on  a  premium  paying  basis  for  several  years  beyond  the 
date  to  which  the  extension  would  have  carried  it. 

Let  us  suppose  an  ordinary  whole  life  policy  lapsed  after  being 
carried  for  seven  or  eight  years  of  a  twenty-year  dividend  period. 
Then,  even  though  a  full  restoration  would  show  a  monetary  loss, 
according  to  Mr.  Moir's  formula,  it  might  prove  that  a  reinstate- 
ment to  cover  only  the  balance  of  the  dividend  period  would  be 
allowable  on  even  higher  assumptions  of  mortality  than  seemed  to 
apply  to  the  case  in  question.  Such  a  restoration  would  often  be 
all  that  would  practically  be  necessary  to  meet  the  insured's  wishes, 
and  would  serve  to  adjust  equitably  a  rather  hard  case,  involving 
the  loss  of  considerable  dividend  accumulations.  In  the  case  of 
annual  dividend,  or  non-participating  policies,  there  might  be  noth- 
ing to  settle  so  definitely  the  time  for  enforced  termination  of  the 
policy. 

Such  adjustments  as  here  outlined  have  probably  been  made 
many  times,  but  I  have  not  seen  any  account  of  it,  though  it  is, 
of  course,  a  well  loiown  practice  to  issue  whole  life  policies  on 
lives  slightly  substandard,  with  provision  for  enforced  surrended 
at  the  end  of  some  stated  term. 

Below  is  given  in  algebraic  form  a  modification  of  Mr.  Moir's 
formula  embod}dng  the  idea  conveyed  above.  Letting  h  =  period 
from  reinstatement  to  enforced  termination,  and  CV  =  guaranteed 
surrender  value  at  termination,  and  using  other  symbols  like  those 
in  Mr.  Moir's  formula,  it  would  seem  that  reinstatement  would  be 
allowable,  on  purely  mathematical  considerations,  if 

{uAyyT^  4-  2P'  _  e  >  ^  (^uA)lw]  +  CV{uA)yt\  ~  7r,(«a),n 

All  of  Mr.  Moir's  cautions  as  to  the  use  of  his  formula  apply 
to  the  modified  formula  as  well. 

Oral  Discussion. 

Mr.  Hunter:  I  am  greatly  indebted  to  Mr.  Moir  for  having 
taken  so  much  trouble  to  make  a  reply  to  my  letter  in  the  Trans- 
actions. The  lines  upon  which  he  has  solved  the  problem  are  those 
upon  which  I  constructed  a  large  number  of  tables  for  the  New 
York  Life  several  years  ago.  Unfortunately,  these  tables,  not  being 
considered  of  further  value,  were  destroyed  with  a  lot  of  other  out- 
of-date  statistics.  Without  going  to  the  labor,  therefore,  of  repro- 
ducing these  tables,  I  can  only  speak  in  general  terms  of  a  solution 
to  the  problem. 
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After  a  series  of  calculations  have  been  made  on  the  lines  laid 
down  by  Mr.  Moir,  they  can  only  be  interpreted  by  a  well  informed 
actuary,  who  must  use  judgment  in  the  work,  because  it  would  be 
impossible  to  prepare  tables  taking  accoimt  of  all  the  conditions 
arising  in  the  problem:  in  other  words,  in  office  practice  only  a 
comparatively  small  number  of  cases  need  be  solved,  the  others 
being  deduced  therefrom.  If  there  are  many  cases  on  impaired 
risks  with  term  extension,  it  takes  up  a  good  deal  of  time  of  the 
actuary  or  assistant  actuary  to  pass  upon  them.  It  might,  there- 
fore, be  safe  to  have  a  general  rule  to  reinstate  the  policy,  irrespec- 
tive of  the  health  of  the  insured,  if  the  term  extension  were  five 
years  or  more.  It  would  be  a  good  plan,  however,  in  such  cases  to 
require  the  term  extension  to  be  eliminated  as  a  condition  of 
reinstating  the  policy. 
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THE  TOTAL  AND  PERMANENT  DISABILITY  PROVISION  IN  CONNECTION 
WITH    LIFE    INSURANCE    PLANS — FRANKLIN    B.    MEAD. 

Vol.  XI,  Page  304. 

Written  Discussion. 

Mr.   Jackson  : 

Mr.  Mead's  paper  is  a  very  valuable  addition  to  our  Imowledge 
of  this  interesting  subject,  first,  because  of  liis  arduous  and  pains- 
taking research  into  the  mathematics  of  the  subject,  and,  secondly, 
on  account  of  the  fresh  data  with  which  he  has  supplied  us. 

I  have  no  criticism  to  make  on  the  mathematical  part  of  his 
paper  except,  perhaps,  that  formula  (47)  might  be  changed  some- 
what to  show  that,  it  x -\- m  "^  y,  formula  (43)  applies,  and,  if 
X -{-  in  >  y,  formula  (47)  holds.  There  is  one  assumption,  how- 
ever, that  is  generally  made  and  with  which  I  cannot  concur,  viz., 
that  the  American  Experience  Table  represents  the  experience  of 
permanently  disabled,  and  that  the  deaths  in  that  table  embrace 
all  those  who  died  after  becoming  permanently  disabled.  The 
American  Experience  Table  was  based  on  the  experience  of  a  com- 
pany which,  I  believe,  gave  scarcely  any  surrender  values  and  no 
extended  insurance;  it  is  accordingly  a  question  whether  many  of 
those  who  were  permanently  disabled  did  not  allow  their  policies 
to  lapse  through  sheer  inability  to  pay  premiums.  It  is  often 
assumed  that  in  these  cases  friends  will  pay  the  premiums;  this 
assumption,  however,  is  not  borne  out  by  facts,  esj)ecially  among 
the  smaller  policyholders.  If  my  assumption  is  correct  the  Ameri- 
can Experience  Table  does  not  represent  the  experience  of  com- 
panies now  granting  permanent  disability  benefits.  As  Mr.  Mead's 
table  is  based  on  the  formula  4  =  4"^  +  ^x"  where  l^  represents 
the  number  living  at  age  x  by  the  American  Experience  Table,  IJ^ 
the  number  permanently  disabled  at  age  x^  If"'  the  active  members, 
the  practical  eftect  of  the  assumption  that  all  who  became  per- 
manently disabled  remained  on  the  books  until  death,  is  to  decrease 
the  number  of  active  members  and  hence  to  increase  the  cost  of 
the  benefit.  This  error,  however,  if  an  error,  is  on  the  side  of 
safety. 

With  regard  to  the  mortality  experience  of  the  permanently  dis- 
abled, the  table  based  upon  this  is  evidently  affected  by  the  fact 
that  the  first  six  months  of  invalidity  are  disregarded.  This  would 
not  represent  the  experience  of  an  old  line  company  granting  per- 
manent disability  benefits,  for  I  question  whether  sLx  months  would 
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elapse  between  a  claim  and  the  time  it  was  accepted  or  rejected. 
As  the  mortality  is  exceptionally  heavy  the  first  year,  the  effect 
of  this  is  to  make  the  annuity  values  derived  by  Mr.  Mead  greater 
than  they  would  be  had  these  first  six  months  of  invalidity  been 
included;  the  cost  of  the  benefit  is  also  increased  in  consequence. 
If  the  rate  of  disability  were  obtained  in  like  manner  by  not 
including  those  who  died  in  the  first  six  months,  the  lower  rate 
of  disability  and  higher  annuity  values  might  neutralize  one 
another.  This  may  also  explain  why  the  mortality  of  the  perma- 
nently disabled  as  deduced  from  the  Maccabees'  experience  is  lighter 
than  that  deduced  by  Mr.  Pipe  from  the  Foresters. 

It  may  be  interesting  to  compare  the  mortality  rates  of  Mr. 
Mead  with  the  chance  of  cessation  of  permanent  disability  by  death 
or  recovery,  as  experienced  by  the  German  Government. 

Table  I  shows  the  rate  of  cessation  in  select  form  at  quinquen- 
nial ages.     (Page  556.) 

Table  II  gives  the  values  of  annuities-due  at  3%%  interest, 
deduced  from  these  rates.     (Page  557.) 

Table  III  gives  a  comparison  of  annuity  values  at  decennial 
Intervals.     (Page  557.) 

We  see  here  that  the  annuity  values  deduced  by  Mr.  Mead  are 
greater  at  all  ages  than  those  calculated  by  Mr.  Pipe,  and  greater 
at  ages  thirty  and  forty  than  those  deduced  from  German  Govern- 
ment experience.  In  all  the  German  data  I  have  seen,  the  rate  of 
disability  is  generally  much  higher,  and  the  mortality  rate  of  dis- 
abled lower,  than  among  Americans.  Hence,  I  should  expect  the 
annuity  values  deduced  from  the  Maccabees'  experience  to  be  con- 
siderably lower  than  the  German  ones;  that  they  are  not  must,  I 
think,  be  due  to  the  omission  of  the  first  six  months'  experience. 

The  extra  premiums  hitherto  calculated  do  not,  however,  to  my 
mind,  represent  the  real  cost  to  a  company  of  this  benefit,  for  no 
account  wliatever  is  taken  of  the  extended  insurance  features  now 
contained  in  practically  all  policies.  I  have  long  doubted  whether 
the  cost  to  a  company  of  granting  a  paid-up  policy  to  a  perma- 
nently disabled  holding  a  20  year  endowment  policy,  was  greater 
than  that  of  giving  it  to  one  holding  a.t20  pajnnent  life  policy. 
In  fact,  under  an  endo-s\nnent  policy  the  company  is  really  at  risk 
for  a  very  few  years,  for  in  endowment  policies,  especially  at  the 
younger  ages,  we  grant  after  a  few  years  temporary  insurance  for 
the  rest  of  the  term  of  the  policy.  Consider  the  case  of  a  man 
holding  a  20  year  endowment  policy,  without  the  permanent  disa- 
bility benefit,  which  after  five  years  gives  extended  insurance  for 
fifteen  years;  if  this  man  becomes  permanently  disabled  after  five 
years,  he  is  unable  to  pursue  a  gainful  occupation,  and  his  ex- 
penses are  naturally  heavy;  is  it  credible  that  he  or  his  friends 
would  continue  to  pay  premiums  when  extended  insurance  carries 
him  a  great  deal  longer  than  he  is  likely  to  live?     If  he  had  had 
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a  permanent  disability  provision  how  much  would  the  company 
have  lost  because  of  this  provision?  to  my  mind,  nothing.  Yet  in 
calculating  these  premiums,  we  have  hitherto  assumed  that  the 
company  is  at  risk  during  the  life  of  the  policy. 

In  order  to  try  and  find  out  the  real  cost  to  the  company  I  have 
calculated  the  following  minimum  extended  insurance  values 
(Table  IV),  for  ages  25,  35,  45,  55, — American  Experience  31/2% 
full  preliminary  term,  a  surrender  charge  of  $25.00  per  $1000 
being  made  at  all  ages  and  durations;  these  values  are  given  for 
whole  life,  20  payment  life,  and  20  year  endowment.  They  are 
certainly  as  small  as  any  coinpany  would  now  grant. 

The  next  assumption  made  is  that  a  permanently  disabled  would 
take  advantage  of  extended  insurance,  if  it  carried  him  longer  than 
his  expectancy  as  determined  roughly  by  Mr.  Mead's  annuity 
values. 

Table  TV  gives  these  extended  insurance  values.  (Page  558.) 
Table  V  the  years  the  company  is  at  risk.  (Page  558.) 
Acting  upon  these  assumptions  and  using  Mr.  Mead's  rate  of 
permanent  disability  and  mortality  among  the  disabled,  I  find  the 
following  extra  premium  represents  the  real  cost  to  the  company  of 
granting  a  paid-up  policy  to  one  permanently  disabled,  provided 
disability  takes  place  before  age  60.     (Table  VI.)      (Page  558.) 

I  do  not  for  a  moment  hold  that  these  rates  should  be  con- 
sidered sufficient  for  this  benefit,  for  there  are  far  too  many 
assumptions  made  for  scientific  accuracy,  they  are  merely  presented 
as  an  attempt  to  take  into  account  this  important  provision  in  our 
policies. 
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TABLE  IV. 

Mini 

JUM  Extended  In 

SUEANCE 

Whole  Life. 

Age  at  issue 

25 

35 

45 

55 

Years  in 

Force. 
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Yrs. 
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Yrs. 

Mos. 

Yrs. 
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3 
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14 
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14 

1 
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9 

17 

5 

15 

11 
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0 

10 

20 

6 

17 

7 

12 

9 

20  Year  Endowment. 

3 

6 

5 

5 

5 
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0 

2 

4 

4 

12 

6 

10 

0 

6 

10 

3 
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5 

15 

0 

14 
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10 

TABLE  V. 
Years  at  Kisk  Taking  into  Consideration  Extended  Insurance. 

Plan.  Whole  Life.    20  Payment  Life.    20  Year  Endowment. 


ifre. 

25 

9 

5 

3 

35 

8 

5 

4 

45 

7 

5 

4 

55 

5 

5  t 

5 

TABLE  VL 
Extra  Premium  for  Permanent  Disability  Benefit. 

Plan.  Whole  Life.    20  Payment  Life.    20  Year  Endowment. 

Age. 


25 

.01 

.01 

.01 

35 

.03 

.03 

.03 

45 

.08 

.07 

.07 

55 

.43 

.46 

.50 
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Mr.  Pipe 


The  introduction  of  benefits  dependent  upon  total  and  permanent 
disability  into  policies  of  life  assurance,  has  brought  with  it  new 
problems  for  solution  by  the  iSociety.  These  problems  have  in 
their  turn  produced  new  contributors  to  the  Transactions,  and  I,  a 
recent  contributor  on  this  subject,  wish  to  express  the  pleasure,  and 
acknowledge  the  instruction  I  have  received,  from  a  study  of  the  paper 
of  a  still  more  recent  addition  to  our  ranks. 

The  data  upon  which  the  paper  is  based  consist  of  the  Maccabees 
rate  of  disability  amongst  non-hazardous  risks,  and  the  death  rate 
experienced  by  that  society  amongst  its  disabled  lives.  The  method 
this  society  adopts  in  dealing  with  cases  of  disability  is  explained  on 
page  311,  as  follows  : — "  It  was  impossible  to  take  into  consideration 
the  six  months  of  duration  prior  to  approval  [of  the  disability  claim] 
for  the  reason  that  cases  of  actual  permanent  disability  followed  by 
death  in  less  than  six  months  appeared  as  death  claims  and  not 
disability  claims  for  the  reason  that  proofs  of  disability  are  not 
presented  until  the  end  of  the  probationary  period  of  six  months  after 
becoming  disabled." 

This  practice  is  different  from  that  of  the  Foresters  who  place  a 
member  applying  for  disability  benefits  on  a  probationary  list  if 
sufficient  evidence  is  forthcoming  that  he  is  likely  to  prove  permanently 
disabled.  Consequently  the  Forester's  rate  of  disability  includes  cases 
which  the  Maccabees  would  exclude.  Further,  these  excluded  cases 
are  evidently  subject  to  a  very  heavy  rate  of  mortality.  The  Fores- 
ter's method  would,  therefore,  show  a  higher  rate  of  disability,  and  a 
higher  mortality  amongst  disabled  lives.  It  also  appears  to  me  to  be 
the  method  inost  likely  to  be  adopted  by  a  life  assurance  company. 

Before  leaving  the  discussion  on  the  rate  of  disability  employed,  I 
should  like  to  draw  attention  to  another  point  of  small  practical 
importance,  but  involving  some  theoretical  considerations  of  interest. 
On  page  .317  the  remark  is  made  that  "while  there  is  a  theoretical 
objection  to  the  use  of  r^  in  place  of  r' ^,  i\  is  more  generally  employed 
in  practice."  Apart  from  the  fact  that  this  subject  is  comparatively 
new  to  life  assurance  companies  here,  and  the  usages  of  practice 
hardly  established,  there  appear  to  me  good  reasons  for  employing  r'^. 
It  is  the  value  which  is  obtained  from  a  scientifically  compiled 
experience,  and  it  permits  of  a  correct  comparison  with  other 
experiences,  which  the  use  of  r^  does  not  allow.  Also,  a  consideration 
of  formula  10,  giving  the  total  decrement  when  two  forces  are  involved, 
indicates  its  superiority  over  ?\.  This  exact  formula  has  already  been 
obtained  by  Dr.  Sprague  and  Mr.  Ackland  and  is  well  known.  In 
fact,  we  have  only  to  substitute  <?'/«  and  r\  for  the  rates  of  mortality 
and  withdravval  appearing  in  the  appendix  to  Mr.  Acklaud's  paper, 
Vol.  XXXIII,  J.  I.  A.  in  order  to  obtain  Mr.  Mead's  formula.  It  is 
usual,  however,  to  discard  the  denominator  as  insignificant,  leaving 
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the  formula  for  the  total  decrement  [r'^  +  ?'/"  —  '^'^  •  9'x"^']  >  ^^  ^^^ 
basis  for  the  construction  of  Table  II.  Knowing  the  value  of  r'^  an 
exact  value  of  r/_f"'  can  be  obtained  as  follows  (using  Mr.  Mead's 
notation) : 

. ' .      A«5'I««  [1  —  1/1(1  +  lqj)j  =  d^  —  q:  \l}'  +  ir'l/^'] 

=  dx''' 

n'  ««  =r=  - 

'    '      'i-  4a«|;i_l,'^(l  +  1,^)3- 

Neglecting  ^'xqx  there  remains  as  a  working  formula 

4««=:4««5'/«(l   —   1,-'^). 

Later  I  shall  endeavor  to  show  that  theoretical  exactitude  iu  the 
construction  of  such  a  table  as  Table  II,  when  used  for  all  ages  at 
entry,  cannot  be  attained. 

Sections  IV  and  V  raise  questions  which  are  open  to  debate  and 
which  it  would  be  Avell  to  thrash  out  in  the  discussion.  It  is  neces- 
sary to  come  to  some  understanding  as  to  the  limitations  of  such  tables 
as  Table  II.  Assuming  the  method  of  construction  to  be  agreed  upon, 
what  does  the  table  really  represent ?  92637  persons,  all  "select" 
and  necessarily  "active,"  are  supposed  to  enter  at  age  20  and  be 
subject  throughout  their  existence  to  the  American  Experience  Mor- 
tality. The  survivors  are  divided  into  "active"  and  "disabled," 
and  the  probability  of  surviving  n  years,  active  or  disabled,  is  the 
American  Experience,  nPx-  Similar  tables  might  be  prepared  for 
every  age  at  entry,  the  number  living  by  the  American  Experience 
Table  at  each  age  constituting  the  radix  of  each  table,  all  of  whom 
are  "active."  These  are  of  the  nature  of  select  tables,  and  give  the 
true  values  of  2^'[i]  + 1  >  for  these  values  will  differ  at  the  same  attained 
age,  with  a  difference  in  the  age  at  entry.  The  assumptions  made  in 
calculating  the  premiums,  say  for  the  ordinary  life  policy,  are  that 
the  lives  are  select,  and  will,  on  the  average,  be  subject  to  the  Ameri- 
can Experience  mortality.  The  fact  that  a  fyrofit  from  mortality  will 
result  does  not  affect  the  argument,  as  that  profit  should  remain  after 
the  introduction  of  the  disability  rate.  It  cannot,  therefore,  be  too 
strongly  emphasized  that  Table  II  applies  only  to  entrants  at  age  20, 
and  its  use  for  other  ages  at  entry  produces  only  approximate  results. 
If  we  consider  Mr.  Mead's  definition  of  aj;°^  as  an  annuity  on  an  active 
life  payable  as  long  as  he  lives,  active  or  invalid,  we  see  immediately, 
this  is  an  ordinary  life  annuity  when  applied  to  entrants  at  any  age. 
If  in  formula  32  we  substitute  20  for  x  as  the  age  at  entry,  the 
formula  will  reduce  to  a,-"  =  a.r-  Any  other  result  would  require  a 
reconsideration  of  the  net  premiums  for  the  ordinaiy  forms  of  policy 
contracts.  If  we  assume  tt,.  to  be  the  premium  for  an  ordinary  life 
policy,  we  must  conclude  that  a.x-"'  =  Six-     It  will  then  be  found  that 
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the  extra  premium  obtained  by  the  usual  method  of  deducting  the 
ordinary  life  premium  from  A^.  -^  a,/'"  will  produce  the  same  results  as 
Mr.  Mead's  formula  (41).  This  can  be  shown  to  be  the  case  from 
the  demonstration  at  the  foot  of  page  323,  by  remembering  a,/'  =  ax- 
There  is  an  obvious  misprint  in  this  demonstration  and  in  one  or  two 
other  cases.  The  usual  method,  therefore,  has  a  logical  foundation, 
and  is  strictly  true  when  applied,  as  it  should  be,  to  the  age  at  entry 
only.  When  applied  to  other  than  the  radix  age,  the  result  is  only 
approximately  correct,  as  is  formula  41  ;  but  the  usual  method  is 
simpler  as  it  only  involves  the  calculation  of  a^"^.  What  is  the 
assumption  involved  in  the  usual  method?  It  is  that  the  nPx^"'  column 
is  a  fixed  quantity  and  that  from  it  can  be  determined  with  accuracy 
ax"^  for  every  age  at  entry.  Once  this  assumption  is  granted,  the 
usual  method  follows.  ]\Ir.  Mead  assumes  a.^,"'^  to  be  the  correct  value 
of  an  aimuity  on  an  active  life  during  activity,  for  it  appears  in  formula 
(41),  but  in  that  formula  he  introduces  the  American  Experience 
annual  premium  for  a  whole  life  policy.  Now  if  a,-'*,  representing  the 
life  annuity  on  an  active  life,  differs  from  axy  upon  which  the  whole 
life  annual  premium  is  based,  the  net  premium  lost  to  the  company 
on  disability  cannot  be  tt^^,  but  a  modified  premium  dependent  on  a.,-^- 
If  we  assume  J._^^  to  be  the  single  premium  corresponding  to  the 
annuity  a./'',  the  real  net  premium  lost  to  the  company  by  granting 
the  benefit  is  A/'  -f-  a./-  The  full  net  premium  which  should  be 
charged  for  a  whole  life  polic}^  when  premiums  cease  at  disability,  is, 
under  this  assumption, 

.     ^:^  Fa/  — a/«-]  ^  A^ 
a,/  "^  ax''  L      a,/«      J       a./« 

We  see  from  this  that  the  principle  upon  which  Mr.  Mead's  formulas 
are  based  is  similar  to  that  involved  in  the  usual  method,  but  he  sub- 
stitutes a  special  single  premium  in  place  of  the  American  Experience 
single  premium.  AVithout  attempting  to  dogmatize  upon  this  subject, 
I  would  say  that  this  change  is  incorrect,  and  the  results  do  not  conform 
to  the  assumption  that  entrants  at  any  age  are  subject  to  the  American 
Experience  mortality. 

The  more  one  considers  Table  II  and  its  application  to  ages  at  entry 
other  than  age  20,  the  more  one  is  forced  to  the  conclusion  that  the 
only  corj'ect  method  is  to  construct  tables  for  each  age  at  entry.  One 
of  the  difficulties  of  dealing  with  Table  II  for  all  ages  at  entry  is 
brought  out  in  dealing  with  benefits  payable  on  disability.  Of  l^'^"' 
persons  subject  to  American  Experience  mortality,  the  survivors  after 
n  years  active  and  disabled  ^^  nPx^-xf^"-  Table  II  assumes  the  active 
survivors  to  be  l"\  „.  Therefore,  the  disabled  survivors  arising  from 
(/«  entrants  amount  to  [nPx^x^^''  —  C  +  J-  ^"t  these  disabled  sur- 
vivors can  also  be  expressed  as  [?"+,j  —  nPx^ {/'']•  ^^  ^^^  easily  be 
demonstrated  that  the  former  is  less  than  the  latter  by  (nPx  —  nPi^)lx^, 
unless  X  is  the  radix  age,  when  this  expression  disappears. 
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Tlie  formulas  for  reserves,  when  tlie  rate  of  disability  is  introduced, 
are  brought  to  tlie  attention  of  the  Society  for  the  first  time.  Theo- 
retically, there  are  three  courses  open,  but  only  two  are  practical. 
The  first  is  the  method  outlined  by  Mr.  Mead.  The  second  is  to 
maintain  the  same  reserve  on  all  policies — active  or  disabled.  The 
reserve   on   a  whole  life   policy  after  n  years   in  force   would   then 

A       iV""         D . 
become   Ax  +  n f^  .  yf-^  •  TT^r     The   third  method  is  to  con- 

struct  policy  values  from  the  formula   A'^"^,^ ^^j  .  aT+n   f^i"  active 

lives  and  ^^  +  „  for  disabled  lives.  This  method  has  no  practical 
value,  as  the  reserves  on  the  active  lives,  would  be  negative  for  some 
time.  Personally,  I  favor  Mr.  Mead's  method,  though  the  same 
criticism  applies  to  formula  (49)  as  to  formula  (41).  Under  what 
has  been  called  the  usual  method,  the  total  reserve  on  an  active  life 
becomes 

n  Vx  +  TTx  \^a.x  +  «  —  ar+  n\  l_rT« '^x\  ^"+  n 

-A    ""    -^Lo"- 
o-x 

A  comparison  of  columns  (5)  and  (6)  of  Table  Y,  with  columns  (1) 
and  (2)  of  Table  VI,  shows  that  a  considerable  percentage  of  difier- 
euce  in  the  extra  premiums  results  from  the  use  of  different  data.  If 
we  accept  the  usual  method  of  computing  the  extra  premiums  as  cor- 
rect, Mr.  Mead's  values  are  slightly  overestimated.  On  the  top  of 
page  324  he  aj^pears  to  have  made  an  error  in  this  respect.  The 
values  deduced  from  the  Foresters'  Ontario  experience  are  also  slightly 
overestimated,  but  the  Maccabees  values  are  from  30%  to  50  %  greater 
on  ordinary  life  policies.  Fortunately,  this  does  not  mean  much  in 
dollars  and  cents,  except  at  the  older  ages. 

Mr.  Mead  concludes  with  the  hope  that  Mr.  Hamza's  notation  will 
be  adopted  by  the  Society.  While  it  Avas  no  doubt  eminently  suited 
for  Mr.  Hamza's  purpose,  it  appears  to  me  unnecessarily  complicated 
for  our  purpose.  Any  one  who  has  given,  Mr.  Mead's  paper  the 
attention  it  deserves,  will  no  doubt  agree  with  me.  It  is  desirable  that 
notation  should  be  made  as  simple  as  possible,  and  while  I  do  not  wish 
to  appear  as  advocating  the  symbols  I  employed  in  my  paper,  I  have 
found  them  sufficient,  with  one  change,  to  meet  more  complicated  cases 
than  are  likely  to  occur  in  any  life  assurance  company  for  many  years 
to  come. 

Oral  Discussion. 

Mr.  a.  Hunter  :  Thei*e  is  a  point  of  practical  importance  which  is 
forced  on  the  attention  of  the  companies  desiring  to  adopt  the  disability 
feature  in  their  life  insurance  policies,   namely,   the  lack  of  definite 
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provisious  iu  some  of  the  laws  for  that  feature.  The  Insurance  Law 
of  the  State  of  New  York  permits  a  company  to  conduct  business 
' '  upon  the  lives  or  the  health  of  persons  and  every  insurance  apper- 
taining thereto  "...  That  undoubtedly  provides  for  the  cessation  of 
premiums  iu  event  ox  the  insured  becoming  permanently  incapacitated. 
The  disability  feature  is  not,  however,  contemplated  in  the  laws  of 
many  States,  and  I,  accordingly,  bring  this  to  the  attention  of  the 
members,  in  order  that  they  may  have  the  matter  in  mind  when 
changes  are  proposed  in  the  laws  of  their  States.  The  benefits  under 
the  permanent  disability  feature  are  of  so  much  value  to  the  insured 
that  we,  as  actuaries,  should  do  everything  possible  to  encourage  its 
adoption.  In  the  new  laws  for  Canada  the  following  special  provision 
is  made  to  cover  the  disability  feature  as  applied  by  the  life  insurance 
companies  : — 

"Provided  that  any  life  insurance  company  within  the  legislative 
power  of  the  Parliament  of  Canada,  and  any  other  life  insurance 
company  licensed  under  tliis  Act  whose  charter  authorizes  it,  may, 
under  the  authority  of  this  license  to  transact  life  insurance,  issue  life 
policies,  including  in  the  same  policy  insurance  against  disability 
caused  by  accident  or  sickness,  but  the  amount  of  such  disability 
insurance  shall  not  exceed  the  premiums  payable  or  accruing  on  such 
life  and  disability  policy  during  the  period  of  disability  insured  against, 
but  in  case  of  total  and  permanent  disability  the  company  may,  at  the 
request  of  the  insured,  and  without  further  paj-ment  of  premiums, 
pay,  in  full  settlement  of  the  policy,  and  as  a  substitute  for  all  other 
benefits  and  privileges  thereunder,  a  total  and  permanent  disability 
benefit  not  exceeding  the  sum  insured  under  the  said  policy." 

Mr.  Mead  : 

Note  in  Reference  to  Points  liaised  in  Written  Dlscusdon. 

A  question  has  been  raised  as  to  the  data  upon  which  the 
Maccabees'  rate  of  total  and  permanent  disability  is  based,  and  in 
reference  to  this  I  would  say  that  they  embrace  the  experience  of  the 
society  from  its  organization,  September  1,  1883,  to  the  close  of 
observation,  December  31,  1902,  a  period  of  over  nineteen  years. 
There  were  361,690  entrants  exposed  for  1,367,752  years,  an  average 
duration  of  3.78  years.  There  were  234,323  existing  at  the  close  of 
observation,  118,036  had  seceded,  871  had  become  disabled,  and  8,460 
had  died  before  disability. 

Mr.  Jackson  refers  to  the  usual  assumption  tliat  the  American 
Experience  Table  includes  all  the  experience  of  the  permanently 
disabled,  which  assumption  he  considers  erroneous,  arriving  at  this 
conclusion  from  a  consideration  of  the  origin  of  the  American 
Experience  Table.  When  a  mortality  table  is  new,  complete  informa- 
tion as  to  the  data  uj)on  which  it  is  based  is  all  important  in 
considering  its  properties,  but  after  a  generation  or  two  this  informa- 
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tion  is  not  so  important.  Then  it  is  essential  to  compare  it  with 
current  statistics  to  determine  its  properties.  The  properties  of 
mortality  tables  change.  A  full  aggregate  table  to-day  may  reflect 
ultimate  mortality  to-morrow,  and  may  then  be  properly  used  as  an 
ultimate  table.  Admitting  the  justice  of  the  criticism  now  becoming 
somewhat  frequent,  that  the  American  Experience  Table  does  not 
parallel  present-day  ultimate  mortality  throughout,  it  may  be  granted 
that  it  does  so,  as  a  whole,  sufficiently  well  for  most  purposes,  and,  doing 
so,  is  sufficient  to  include  the  mortality  of  the  totally  and  permanently 
disabled  with  the  rest.  If  it  did  not,  it  would  not  be  an  appropriate 
table  for  us  to  employ  in  computing  premium  rates  for  ordinary  policy 
contracts.  Therefore,  I  cannot  agi'ee  with  Mr.  Jackson's  conclusion 
as  to  the  impropriety  of  assuming  that  the  American  Experience  Table 
embraces  the  mortality  of  all  the  permanently  disabled. 

As  Mr.  Jackson  has  pointed  out,  the  resulting  rate  of  mortality 
amongst  the  totally  and  permanently  disabled  is  affected  by  the  fact 
that  the  first  six  months  of  invalidity  are  disregarded  ;  i.  e. ,  the  rate 
of  mortality  is  less  than  if  the  first  six  months  were  included,  and  the 
annuity  values  consequently  greater.  On  the  other  hand,  the  corre- 
sponding rate  of  invalidity  as  deduced  is  less,  and  this  fact  tends  to 
neutralize  the  higher  annuity  values.  Taking  into  consideration  the 
difference  in  this  particular  between  the  Foresters'  data  and  that  of 
the  Maccabees,  we  may  come  to  the  conclusion  that  there  is  very  close 
correspondence  between  the  actual  experience  of  the  two  societies. 
Since  from  about  thirty  to  fifty  per  cent,  of  the  invalided  die  during 
the  first  year  at  the  more  common  ages,  it  is  readily  seen  that  the 
aggregate  rate  of  mortality  is  influenced  to  an  abnormal  degree  by  the 
relative  number  of  first  year  exposures.  For  this  reason  an  experience 
analyzed  according  to  duration  since  occurrence  of  invalidity  is  highly 
desirable.  I  am  at  present  working  upon  such  an  experience  which  I 
hope  to  present  at  the  next  meeting. 

Mr.  Jackson  wrote  to  me  some  time  ago,  calling  my  attention  to  a 
certain  discrepancy  in  the  ordinary  life  extra  premium  rates  in  Table 
VII  on  page  332.  The  arithmetical  work  I  intrusted  to  my  former 
assistant  and  I  had  an  opportunity  of  checking  the  work  only  in  so  far 
as  to  see  that  the  proper  formulas  had  beeij  applied.  I  have  since 
tested  the  tables  and  find,  to  my  chagrin,  that  it  is  necessary  to  submit 
corrected  ordinary  life  extra  premiums  for  cessation  of  premium 
payments  on  becoming  invalided  before  age  60,  and,  consequently,  of 
the  resulting  reserves  in  Table  X  as  well,  the  error  being  due  to  an 
improper  calculation  of  a  constant  involved  at  all  ages.  These 
corrections  are  as  follows  : 
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Ordinary  Life 

Years 

Extra  Terminal  Keserve. 

Ordinary  Life 

Extra  Premium. 

.05 

Ages 

Age 

25 

35 

45 

50 

20 

5 

.24 

.34 

.33 

—  .12 

25 

.06 

10 

.48 

.58 

.20 

—3.36 

30 

.09 

15 

.70 

.76 

—2.46 

35 

.12 

20 

.85 

.60 

40 

.16 

25 

.95 

—1.32 

45 

.22 

30 

.79 

50 

iso 

35 

.72 

55 

.37 

The  ordinary  life  extra  premium  at  age  60  in  Table  VIII  should  be 
$1.72  instead  of  $1.19  as  given. 

It  will  be  observed,  that  the  fifth  year  reserve  for  age  50  is  negative. 
This  is  due  to  the  fact  that  the  benefit  is  to  continue  five  years  longer 
only,  Avhereas  the  extra  premium  is  to  continue  throughout  life. 
In  fact  the  reserve  at  all  ages  will  eventually  become  negative  for  the 
reason  that  the  benefit  ultimately  ceases  while  the  extra  premium 
continues.  Theoretically'  speaking,  the  negative  reserve  on  premium 
paying  policies  is  a  credit  upon  the  reserves  on  those  policies  under 
which  premiums  have  ceased  through  disability. 

This  leads  up  to  a  feature  which  does  not  appear  to  have  been 
hitherto  noted.  By  a  departmental  ruling  in  at  least  one  State,  the 
companies  doing  business  in  that  State  are  required  to  have  a  clause 
granting  the  insured  the  right  to  have  the  benefit  cancelled  at  his 
option,  and  the  premium  on  the  policy  correspondingly  reduced. 
Sound  underwriting  under  such  circumstances  requires  us  to  assume 
that  the  insured  will  invariably  have  the  benefit  cancelled  upon  the 
attainment  of  the  age  at  which  the  benefit  ceases.  Consequently  the 
extra  premiums  should  be  computed  upon  the  assumption  that  none 
are  payable  after  that  age,  and  this  will  cause  considerable  increase  in 
the  extra  premium  rates  at  the  higher  ages. 

For  instance,  the  ordhiary  life  extra  premium  in  Table  VII  at  age 
45  will  be  increased  from  22  cents  to  32  cents,  and  at  age  55  from  37 
cents  to  $1.05,  with  corresponding  increases  for  the  other  ages  and 
plans. 

It  may  be  of  some  interest  to  call  attention  to  the  unique  total  disa- 
bility provision  (either  temporary  or  permanent)  issued  by  the  Law 
Life  Assurance  Society  of  London,  the  Actuary  of  which  Society  is  one 
of  the  leading  members  of  the  Institute  of  Actuaries.  I  quote  the 
provision  for  the  ordinary  life  plan. 

"In  the  event  of  the  Assured,  prior  to  his  attaining  the  age  of 
Sixty-five  years,  becoming  and  continuing  for  a  period  of  not  less  than 
two  months  totally  incapacitated,  either  by  accident  or  bodily  or 
mental  disorder,  from  carrying  on  his  profession  or  business,  the 
Directors  will  out  of  the  next  Premium  allow  a  remission  of  such  a 


566  TOTAL    AXD    PERMANENT     DISABILITY. 

proportion  of  that  Premium  as  the  time  over  which  such  total  incapacity 
shall  have  extended  bears  to  the  period  covered  by  the  Premium. 
Provided  that  such  remission  shall  not  be  made  unless  notice  of  such 
total  incapacity  shall  have  been  given  in  writing  to  the  Society  at  their 
Office  in  Fleet  Street,  London,  by  or  on  behalf  of  the  Policyholder 
within  two  calendar  months  from  the  commencement  of  such  total 
incapacity,  and  provided  that  such  incapacity,  and  the  duration 
thereof,  be  proved  to  the  satisfaction  of  the  Directors,  and  that  no 
remission  shall  be  made  in  respect  of  incapacity  arising  after  the  age  of 
Sixty-five  years,  or  in  respect  of  the  continuance  of  incapacity  after 
that  age. 

* '  If  at  any  time  it  shall  be  proved  to  the  satisfaction  of  the  Direc- 
tors that  the  Assured  has,  prior  to  attaining  the  age  Sixty-five  years, 
become  totally  and  permanently  incapacitated,  either  by  accident  or 
bodily  or  mental  disorder,  from  carrying  on  his  profession  or  business, 
this  Policy  shall  be  free  from  the  payment  of  all  Premiums  which 
otherwise  would,  subsequent  to  the  date  of  the  admission  by  the 
Directors  of  such  incapacity,  have  become  payable  up  to  and  including 
the  Premium  falling  due  next  before  the  attainment  by  the  Assured  of 
the  age  of  Sixty-five  years.  This  privilege  shall  not  apply  in  respect 
of  any  premium  falling  due  after  the  attainment  by  the  Assured  of  the 
age  of  Sixty -five  years. ' ' 

The  extra  premiums  charged  upon  the  ordinary  life  plan  on  the  basis 
of  0150  thousand  dollars  are  72  cents,  SI.  16,  and  $3.40,  upon  the 
participating  basis  at  ages  25,  35,  and  55,  respectively  ;  and  56  cents, 
96  cents,  and  S3. 00,  for  the  coi'responding  ages  on  the  non-partici- 
pating basis. 

I  desire  to  take  up  Mr.  Pipe's  criticism  of  Table  II  fully. 

The  object  of  such  a  table  is  to  divide  the  4-  column,  upon  which  we 
ordinarily  base  our  premiums,  into  the  "active"  and  "disabled." 
The  method  employed  is  for  the  purpose  of  obviating  the  want  of  a 
probabilit}'  of  death  amongst  active  lives  (o/'")  corresponding  to  the  q^ 
of  the  regular  mortality  table.  Otherwise  we  would  proceed  by 
formula  (8),  ^,««  =  1  — q/"^  —  r,,,.  In  short  we  use  the  method 
referred  to  that  we  may  arrive  at  q/^"'  hj  p.n  indirect  course.  The 
assumption  that  qj'"  is  equal  to  q,,,  prior  to  age  20  is  an  extremely  close 
approximation,  for  the  probability  of  total  and  permanent  disability 
prior  to  age  20  would  be  extremely  small,  and  such  as  may  be  totally 
and  permanently  disabled  before  age  20  would  be  so  few  in  number  as 
to  have  little  influence  in  increasing  the  ultimate  rate  of  mortality  at 
age  20  ;  that  is,  there  would  be  practically  no  excess  of  (/,.  over  q-,."^. 
Therefore,  it  is  a  safe  assumption  that  all  those  living  at  age  20  by  the 
American  Experience  Table  are  "  able-bodied,"  that  is,  "  select  "  so 
far  as  disability  is  concerned,  but  not  "select"  as  to  mortality  for  the 
table  is  ultimate  in  that  respect  throughout.  As  the  age  increases, 
however,  q^  and  q/^'^  diverge,  owing  to  an  increasing  number  of 
invalided,  and  a-,,  and  ax^",  which  for  all  practical  purposes  are  also 
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equal  at  age  20,  likewise  diverge  with  increasing  age.  Now  Jlr,  Pipe 
suggests  the  preparation  of  tables  similar  to  Table  II  for  each  age  of 
entry.  Vv^hile  he  does  not  so  state,  it  is  to  be  assumed  that  for  each 
age  of  entry  q-^""  would  be  taken  as  equal  to  q„  for  it  is  obvious  that 
there  would  be  no  other  course  left  under  the  circumstances,  and 
thereby  he  would  introduce  a  portion  of  the  error  referred  to  in  the 
paragraph  beginning  at  the  bottom  of  page  315  of  the  paper.  It 
seems  to  me  that  Mr.  Pipe  is  confusing  the  idea  of  "select"  as  to 
mortality  and  "select"  as  to  including  none  of  the  invalided.  We 
ai'e  here  dealing  with  ultimate  mortality  and  q^.^'^  is  in  a  sense  ultimate, 
except  that  the  mortalitj^  of  those  who  have  become  totally  and 
permanently  disabled  has  been  eliminated  by  approximation,  the  only 
recourse  we  have.  Not  only  would  the  method  suggested  by  Mr.  Pipe 
serve  no  purpose,  but  an  error  would  be  introduced  as  Avell  as  much 
additional  labor. 

It  might  be  added  that  the  advisability  of  the  introduction  of  q\^.-,  ,  ^ 
in  place  of  cf-^  is  quite  another  question. 

Again,  ir.^  is  the  net  premium  of  the  ordinary  policy  contract,  and 
that  is  the  net  premium  ceased,  practically  and  legally,  in  case  of 
invalidity  and  not  it/,  and  it  does  not  at  all  follow  that  a./'  =  3lx 
except  approximately  at  the  initial  age. 

I  do  not  at  all  agree  with  Mr.  Pipe's  contention,  that  "of  I/"' 
persons  subject  to  American  Experience  mortalit}^,  the  survivors  after 
n  years,  active  and  disabled,  are  nPx  •  k<f^^-"  While  that  would  be 
true  under  the  basic  assumption  at  age  20  where  4"^'  =  4.,  at  the 
higher  ages,  by  the  elimination  of  the  invalided,  the  future  rate  of 
mortality  amongst  the  l/"^  so  long  as  they  survive,  active  or  invalided, 
is  not  according  to  q^,  but  q/  ;  hence  the  survivors  after  n  years  are 
nPx"  •  ^Z"-  With  this  fundamental  correction  Mr.  Pipe's  demonstra- 
tion following  the  sentence  just  quoted  breaks  down.  This  funda- 
mental error  or  misconception  pervades  Mr.  Pipe's  criticism  of  Table 
II  and  the  demonstrations  based  upon  it. 

Mr.  Pipe  indicates  three  methods  of  computing  the  reserves.  The 
first  is  that  outlined  in  Part  VI  of  the  paper  and  for  this  Mr.  Pipe 
expresses  a  preference.  The  second  is  to  maintain  the  same  reserve  on 
all  policies,  active  or  disabled.  This  method  was  indicated  by  me  in 
a  paper  on  the  subject  under  discussion  presented  over  a  year  ago, 

when  I  gave  the  retrospective  formula   — ~  .  a"^  •  jy^ /^"" , 

which  may  be  readily  reduced  to  the  prospective  form  given  by  Mr. 
Pipe.  Later  it  seemed  best  to  discard  this  formula  for  its  want 
of  adaptability  to  the  actual  experience  of  the  company  granting  the 
benefit.  Should  the  disability  claims  incurred  be  less  than  those 
expected  bv  the  assumed  statistical  basis,  the  company  would  not  get 
credit  for  the  favorable  experience  ;  on  the  other  hand  should  the 
claims  incurred  be  in  excess  of  the  expected,  sufiicient  allowance  would 
not  be  made  for  the  additional  reserve  required  by  the  excess  of  disa- 
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bility  claims.  The  third  method  is  very  properly  rejected  by  Mr. 
Pipe,  as  it  is  not  in  harmony  with  the  ordinary  system  of  reserves. 

As  for  the  system  of  notation,  I  do  not  see  how  the  symbols  for  the 
various  probabilities,  Px°'°'^  Vx"^^  ^x''^^  ^°d  g^.^^^  for  instance,  can  be 
differentiated  without  the  use  of  the  double  indices,  to  say  nothing  of 
^,,.«  and  g/.  How  could  the  annuities,  2i:„  ax'",  &/",  ^"d  a.rS  be  better 
distinguished?  And  how  would  Mr.  Pipe  express  the  fundamental 
annuity,  a^-^S  by  his  method  ?  The  subject  is  in  its  mere  infancy  and 
we  cannot  now  forecast  into  what  byways  it  will  wend  its  course,  and, 
as  we  are  about  to  adopt  a  system  of  notation,  we  should  adopt  one 
which  is  complete  and  flexible  and  which  is  likely  to  fulfill  the  more 
complicated  requirements. 

I  have  observed  a  few  typographical  errors  in  the  paper,  and,  while 
these  are  for  the  most  part  obvious,  I  take  leave  to  indicate  them  here. 
Near  the  bottom  of  page  319,  the  denominator  of  the  expression  for 
a./**  should  be  1)^^^  instead  of  D,,. ;  on  page  320  the  symbol  for  formula 
(34)  should  be  a.c"^"^'^  ;  at  the  bottom  of  page  323  in  the  last  line  but 
one  the  denominator  of  the  expression  for  P|'^  -,  should  be  a/'*'^'  instead 
of  Six  '>  the  expression  for  the  formula  on  page  325  should  be 
a^  +  n-m  — SI  ;  on  page  326  in  the  last  line  but  one  preceding  Table  II, 
5/«  should  be  g'/«  ;  on  page  329  the  value  of  335*^  should  be  18.6387. 
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Medico-Actuarial  Mortality  Investigation. 

The  Joint  Sub-Committee  desires  to  make  a  brief  statement  of 
the  progress  made  in  the  Medico- Actuarial  Mortality  Investigation. 
The  members  of  our  Society  will  be  glad  to  learn  that  all  the  com- 
panies invited  to  take  part  in  the  Investigation  have  agreed  to 
contribute  their  data.  The  work  of  practically  all  the  companies 
has  been  started,  and  in  some  instances  will  be  completed  several 
months  before  the  time  set  by  the  Committee,  namely,  June  1,  1911. 
The  companies  are  urged  to  forward  their  Build  and  Policy  sheets 
or  their  written  cards  to  the  Central  Bureau,  in  instalments  as  soon 
as  completed,  so  that  the  necessary  force  may  be  properly  organized 
and  trained.  It  would  be  an  exceedingly  hard  task  for  the  Central 
Bureau  if  all  the  material  were  thrown  on  their  hands  at  one  time. 

The  Committee  desires  to  correct  a  misapprehension  regarding 
the  perforating  of  cards.  Some  of  the  companies  have  found  it 
convenient  to  use  written  cards  instead  of  sheets,  and  the  Bureau 
is  prepared  to  complete  the  work  for  the  companies  by  perforating 
cards  from  their  written  cards.  The  cost  to  such  companies  will 
be  slightly  more  than  when  Policy  and  Build  sheets  are  used, 
because  the  data  on  the  written  cards  are  not  arranged  in  so  con- 
venient a  way  for  perforating  the  cards  as  on  the  sheets.  In  any 
event,  the  companies  will  only  be  charged  the  actual  cost  of  per- 
forating the  cards. 

The  form  of  the  "  Exposed  to  Eisk "  sheets  has  not  yet  been 
taken  up  by  the  Committee,  because  it  only  concerns  at  tlie  present 
time  a  very  few  companies  which  do  not  expect  to  furnish  perfor- 
ated cards,  but  their  completed  data  on  "  Exposed  to  Eisk  "  sheets. 
The  Central  Bureau  desires  to  make  the  work  as  easy  as  possible 
for  such  companies,  and  is,  therefore,  willing  to  accept  the  sheets 
in  use  in  the  various  offices,  provided  they  furnish  in  convenient 
form  the  statistics  of  "  Existing,"  "  Discontinued,"  and  "  Dead," 
classified  according  to  certain  groups  of  ages  which  will  be  referred 
to  later,  and  subdivided  by  policy  years.  Each  company  is  re- 
quested, however,  to  submit  the  form  which  it  proposes  to  use, 
before  commencing  the  work  of  preparing  the  sheets.  The  com- 
panies may,  of  course,  calculate  their  "  Exposed  to  Eisk  "  if  they 
desire,  but  this  information  will  not  be  of  value  to  the  Committee, 
as  the  data  covering  the  "  Existing,"  "  Discontinued,"  and  "  Dead  " 
will  be  merged  with  similar  information  from  other  companies, 
and  the  "  Exposed  to  Eisk  "  calculated  from  the  combined  data  of 
all  the  companies. 

With  regard  to  the  grouping  of  ages,  the  Committee  has  made 
a  number  of  experiments  to  determine  whether  the  aees  at  issue 
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could  be  grouped  without  impairing  the  accuracy  of  the  results. 
It  has  been  found  that  the  average  age  of  quinquennial  groups 
varies  very  little  in  different  companies,  and  in  different  years  of 
issue.  Furthermore,  that  the  average  age  thus  obtained,  plus  the 
duration  of  the  policies,  gives  practically  the  average  age  of  the 
group  in  force  at  the  end  of  such  period.  For  example,  if  the 
average  age  at  entry  of  the  group  20  to  24  inclusive  were  22.2, 
the  average  age  of  those  remaining  in  the  company  ten  years  later 
would  be  very  close  to  32.2.  Similar  calculations  were  made  at  the 
end  of  fifteen  years,  mth  the  result  that  at  no  place  was  there  a 
difference  between  the  average  age  at  entry  and  the  average  age 
fifteen  years  later  of  more  than  1/1 0th  of  a  year  in  age,  making 
allowance  for  the  duration  of  the  policies.  The  Committee  has 
accordingly  determined  to  adopt  the  following  groupings  of  ages 
at  entry: — 

15-19  50-53 

20-24  54-56 

25-29  57-59 

30-34  60-62 

35-39  63-65 

40-44  66-68 

45-49  69-70 

The  Committee  has  decided  to  divide  the  occupations  into  three 
groups  by  Build,  namely. 

Average  weight   (0,  1,  2  and  6). 
Underweight        (7,  8  and  9). 
Overweight  (3,  4  and  5). 

It  can  readily  be  seen  that  the  great  majority  of  cases  will  come 
"ttdthin  the  first  group.  The  Committee  may  therefore  decide,  when 
the  data  have  been  segregated,  to  publish  only  the  statistics  for 
that  group,  if  the  statistics  on  tlie  underweights  and  overweights 
are  very  scanty. 

With  regard  to  the  medical  impairment^,  it  has  been  decided  to 
make  a  sub-division  by  Build  in  the  same  manner  as  for  the  hazar- 
dous occupations,  with  the  exception  of  the  medical  impairments 
involving  tuberculosis  in  the  personal  or  family  history.  These 
groups  appear  under  Code  ISTos.  13,  14,  15,  16,  49,  50,  51,  52,  53, 
54,  and  55,  and  are  to  be  subdivided  into  Build  groups  as  follows : — 

(o)    1  and  2  combined. 
(h)    3,  4,  and  5  combined. 

(c)    all  underweight  groups  separately,  namely,  0,  6,  7, 
8,  and  9. 
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The  treatment  of  medical  impairment  No.  42  (girth  of  abdomen 
greater  tlian  chest  expanded)   is  still  under  consideration. 

With  regard  to  the  subdivision  of  the  medical  impairment  groups 
according  to  the  time  elapsed  since  attack,  and  the  number  of 
attacks,  a  tentative  schedule  has  been  prepared,  covering  about 
900  groups,  vvhich  is  to  be  further  considered  by  the  Committee, 
in  the  hope  that  the  number  of  groups  may  be  materially  lessened 
without  impairing  seriously  the  homogeneity  of  any  group. 

There  are  other  problems  which  the  Committee  has  not  yet 
solved,  namely,  the  treatment  of  cases  involving  more  than  one 
medical  impairment,  or  a  medical  impairment  plus  a  hazardous 
occupation.  In  the  Specialized  Investigation,  if  a  man  had  two 
or  more  impairments,  the  experience  on  his  life  was  put  into  every 
one  of  the  groups.  The  Committee  is  now  considering  whether 
it  would  not  be  advisable  to  place  in  a  group  those  only  who  have 
identical  impairment  or  impairments.  Thus,  if  a  man  had  appen- 
dicitis two  years  ago  and  was  a  proprietor  of  a  brewery,  he  would 
not  be  placed  under  medical  impairment  No.  39  and  under  occu- 
pation No.  23,  as  in  the  Specialized,  but  would  be  excluded  from 
both  these  groups.  If  there  were  a  sufficient  number  with  impair- 
ment No.  39  and  engaged  in  occupation  No.  23,  a  study  would  be 
made  of  the  experience  in  that  group. 
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Abstract  from  the  Minutes  of  the  Semi-Annual 
Meeting  of  the  Actuarial  Society  of  America, 
HELD  IN  Cincinnati,  Ohio,  on  Thursday  and 
Friday,  October  27th  and  28th,  1910. 


The  meeting  was 
at  eleven  o'clock,  a. 


Hotel  Sinton,  Cincinnati,  Ohio^ 

Octohe7-  27th,  1910. 

FIEST  DAY. 

called  to  order  by  the  President,  Mr,  Welch, 

M. 

FELLOWS. 


Alsop, 

Beinkerhoff, 
Caepenter, 
Craig,  J.  D., 
Craig,  J.  M., 
Crawford, 
Dow, 

Fackler,  E.  B., 
Gore,  J.  K., 
Hardcastle, 
Henderson, 
Hunter,  A., 


Ireland, 
Jackson, 

KiLGOUR, 

Macaulay, 

Macdonald, 

Marshall,  E.  P. 

Mead, 

Messenger, 

Moir, 

Morris, 

Nichols, 

Nitchie, 


Papps, 

PORTCH, 

Eeiter, 
Sanders, 
Stillwell, 
Steong, 

TOEREY, 

Welch, 
Wells, 
Wood,  A.  B., 
Wood,  W.  A.  P. 


ASSOCIATES. 


Allison, 

Blehl, 

Buttolph, 

Caeeington, 

Cathles, 

Davenpoet,  J.  S., 

Dickenson, 


Pitzgeeald,  C.  E.,      Kime, 

GiBB,  Muephy, 

Gould,  Phillips, 

Graham,  Geo.  J.,       Smith,  C.  G., 

Homans,  Vineberg, 

Howe,  Washburne,  A.  C. 
Kaufman, 


After  calling  the  roll,  a  quorum  of  the  Fellows  being  present. 
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the  minutes  of  the  annual  meeting  held  in  New  York  on  May  19  th 
and  20th,  1910,  were  approved  as  printed  in  the  Transaciions. 

Tlie  Secretary  read  an  abstract  of  tlie  Proceedings  of  the  Council 
since  the  last  meeting,  as  follows : 

(a)  The  Coimcil  has  decided  to  publish  Joint  Life  Tables  on 
the  basis  of  the  Actuaries'  Mortality  with  4%  interest,  on  the  same 
lines  as  the  Joint  Life  Tables  on  the  Makehamized  American  with 
3%  interest.  The  manuscript  has  been  presented  to  the  Society, 
so  that  the  entire  cost  will  be  that  of  printing.  The  tables  are 
to  be  issued  at  $10.  per  copy  to  subscribers;  the  price  after  publica- 
tion will  be  $15.  All  the  profits  arising  from  the  sale  will  belong 
to  the  Society. 

On  motion  the  j^roceedings  of  the  Council  were  duly  approved. 

The  President  announced  that  an  invitation  had  been  received 
from  the  Cincinnati  Chamber  of  Commerce  to  attend  a  session 
of  the  Chamber.  The  Society  voted  to  express  its  appreciation  of 
the  invitation. 

The  Council  unanimously  recommended  to  the  members  of  the 
Society  the  election  to  Fellowship  of  John  Fiihrer,  Actuary  of  the 
Germania  Life  Insurance  Company,  ISTew  York.  On  ballot  being 
taken  Mr.  Fiihrer  was  unanimously  elected  a  Fellow. 

A  Committee  of  the  Life  Underwriters  Society  of  Cincinnati 
invited  the  members  of  the  Society  to  attend  a  dinner  on  Friday 
evening — more  than  twenty  members  accepting  the  invitation. 

The  President  then  react  an  address  to  the  Society. 

The  Society  then  proceeded  to  the  reading  of  papers  prepared 
for  this  meeting.      (Pages  443-518.) 

At  13.30  o'clock,  Mr.  Jesse  K.  Clark,  President  of  the  Union 
Central  Life  Insurance  Company  appeared  before  the  Society  and 
invited  the  members  to  have  luncheon  as  guests  of  the  Union 
Central.     The  Society  accordingly  adjourned  at  12.45. 

Afternoon  Session. 

After  the  Society  had  reassembled  at  2.30  o'clock,  the  reading 
of  the  papers  was  continued. 

The  Chairman  of  the  Educational  Committee  presented  a  pam- 
phlet giving  the  course  of  study  suggested  for  the  Society  Exami- 
nations. The  Committee  were  thanked  for  the  large  amount  of 
work  which  had  been  done  towards  helping  students  and  associates. 

The  Society  took  up  the  discussion  of  the  papers  presented  at 
the  Annual  Meeting  in  May,  1910. 

At  5  o'clock  the  Society  adjourned  to  meet  at  dinner  in  the  same 
Hotel  at  7  o'clock  and  to  reassemble  for  business  on  the  following 
morning  at  10.30. 
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SECOND  DAY. 

Friday,  October  28th,  1910. 

The  meeting  was  called  to  order  by  the  President  at  10.30 
o'clock,  and  an  abstract  of  the  proceedings  of  the  Council  held 
immediately  prior  to  the  meeting  of  the  Society  was  read  and  duly 
approved  by  the  Society.     The  principal  items  were  as  follows : 

1.  The  advisability  of  preparing  text-books  for  the  Society  deal- 
ing with  the  problems  appearing  in  the  Fellowship  Examination, 
and  such  as  are  not  dealt  with  by  the  Institute  of  Actuaries  Text- 
books for  Section  B  of  the  Associateship  examination.  Each  sub- 
ject is  to  be  treated  by  three  Fellows  of  the  Society,  a  contributor 
and  two  associate  contributors.  A  committee  is  to  have  charge  of 
the  entire  work  and  to  lay  out  the  plans.  Each  subject  as  com- 
pleted is  to  be  put  in  t}^e  and  sent  to  the  Fellows  and  Associates 
for  criticism  and  suggestion  before  finally  being  incorporated  in 
the  Text-book. 

2.  An  invitation  to  the  Society  from  the  Presidents'  Associa- 
tion to  appoint  a  committee  to  advise  with  that  Association  in 
regard  to  the  best  way  to  secure  safe,  sane  and  uniform  legislation 
in  the  various  States,  was  received  from  Mr.  Cox,  the  General 
Manager  and  Counsel  of  such  Association.  The  Council  decided, 
after  consideration,  that  it  would  be  inexpedient  to  appoint  such 
a  committee,  although  individually  each  member  of  the  Council 
S}Tnpathized  with  the  plans  of  the  Presidents'  Association.  On 
behalf  of  the  Society,  the  President  was  requested  to  write  to  Mr. 
Cox  and  to  explain  to  him  the  reasons  why  the  Society  could  not 
follow  out  his  suggested  plan,  and  also  to  say  to  him  that,  if  any 
committee  of  Fellows  or  x^ssociates  from  the  Society  acting  in 
their  individual  capacity  could  be  of  service  to  him  in  his  work, 
the  Council  felt  assured  it  could  promise  the  hearty  support  of 
any  members  whom  he  might  choose. 

3.  A  Eeview  Committee  has  been  apf)ointed  to  look  up  all 
publications  of  interest  to  Actuaries  and  to  insert  a  brief  notice 
of  them  in  the  Transactions. 

4.  The  Council  has  carefully  considered  the  advisability  of  ap- 
pointing a  Nominating  Committee  in  connection  with  the  election 
of  Officers  and  members  of  the  Council.  It  was  the  unanimous 
sense  of  the  Council  that  the  present  method  of  appointing  Officers 
and  Members  of  Council  by  direct  ballot  be  continued. 

5.  A  Committee  has  been  appointed  to  prepare  symbols  for 
Permanent  Disability  Benefits. 
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The  discussion  of  the  papers  read  at  the  meeting  in  May,  1910, 
was  then  resumed  and  completed. 

On  motion  of  Mr.  Ireland,  duly  seconded,  the  thanks  of  the 
Society  were  presented  to  the  officers  and  directors  of  the  Union 
Central  Life  Insurance  Company  for  their  generous  entertainment 
of  the  members  of  the  Society. 

On  a  unanimous  vote  the  President  was  requested  to  incorporate 
in  the  Presidential  Address  the  remarks  made  by  him  on  the 
preceding  evening  at  the  banquet. 

At  12.45  o'clock  the  Society  finally  adjourned  to  reassemble 
informally  for  luncheon  at  the  Walnut  Hills  Club  as  guests  of 
the  Officers  of  the  Union  Central  Life  Insurance  Company. 
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